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NEW INVENTIONS - MECHANICS - MONEY MAKING IDEAS 
HOME WORKSHOP PLANS AND HINTS - 450 PICTURES. 


BIG MONEY/ 


ASSEMBLING MEAD’S 


New PATENTED Type of Construction 
Guarantees Easy, Perfect, Low Cost Job! 


Assemble your own beautiful, portable MEAD 
KLYAK in a few days at home and save 
nearly half the factory-assembled cost! 
Also—earn Big Profits building. sel 
to others! Mead’s, nerfected, 
ZNTED, exclusive “Home, Assembly” 
Method ‘using Cut-To-Fit-Consti 
Kit GUARANTEES successful, quick as- 
sembly. Experience unnecessary. 10 and 12 
year old children have done fine jobs! Then 
... take your "Mead" anywhere by hand or car 
for paddling, sailing, rowing, outboard motoring, toui 
ing, fishing, campi Safe. Seaworthy. Leak- 
proof. Durable. INEXPENSIVE. Snappiest boat afloat, 


All Parts Numbered! ALUMINUM Ribs 
Come Formed Ready-to-Attach! 
‘Wooden Parts Accurately Cut-to-Shape! 


The most inexperienced builder can do a job to be 
id of because every rt in the Construction Kit 
is NUMBERED. Every rib is already formed to its 
permanent shape with screw holes accurately punched 
unter-sunk. Every rib is stamped with its indi- 
number showing you exactly WHERE it goes, 
part is clearly pictured on drawings and mer 
tioned BY NUMBER in the simple instructions. That's 
WHY you can't go wrong! Think of the fun yowll 
pe iaing your own KI-YAK—just as THOU- 
DS have! 


Uses Paddle, Oars, Sail or Motor! 
Each model in the “CK” KI-YAK series is converti- 
ble in 10 minutes from paddle boat to SAIL-BOAT 

lete with rudder. tiller. lee-boards, outrigger 

The “OK” KL-YA eally 3 boats in one 
immedia rtible into ‘row-boat, sail- 

boat or motor-boat using any outboard 4% h. p. or 
less! They are the fastest boats, for thelr, weight 
SE 


th, Ribs can't 

1 weighs only 

a; > 8 only 45 lbs! 

i And “OK-2" weighs only 50 ibs} Nothing else like 

The whole familywillenjoybuild- them! MEAD KLYAKS are wisurpassed. This is 

tho the KE-VAR. Baw the kind of boat YOU have always wanted. NOW is 
the time to start building! 


Sold Direct—From—Factory at Amaz- 
ing Low Cost . . MAIL COUPON 
Heres jhe OF-8 ot « row-boat NOW Direct To Factory! 


jesther-soeight takes" work 
out of rowing. Because we sell direct to the user—we can offer you 


ROCK-BOTTOM prices and QUALITY! Send Coupon 
for full details this minute! 
MEAD GLIDERS, 15 So. Market, Dept. D-28, Chicago 
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NAME 
St. & Number, 


3 cITY. State, 
Hurry—Before Prices Go Up! RUSH ME WITH 10c TO: 


MBAD KUYAK prices may have to 
be raised. Send coupon now while prices are Pg boeioors Bret 
Stil rock-bottom. This mas be your Last Rid tenet eh We Tse, 
Chance to buy at present low prices! Hurry! AD GL DERS 
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PLYMOUTH BUILDS GREAT CARS 


YOU'LL BE 
AMAZED AT 


PLYMOUTH'S 
LOW PRICE 


Th 


CHECK VALUES among Low-Priced Cars—in Comfort, Beauty, 
Economy! Prove for yourself Plymouth’s Easier Driving—NOW! 


ET THE MOST for your money 
when you buy! When you look at 
cars—see what you actually get! 

ONE LOOK will tell you how out- 
standing this new Plymouth is...how 
extra roomy and beautiful. 

ONE SHORT DRIVE will demon- 
strate Plymouth’s remarkable ride... 
its luxurious big-car comfort and 
amazing safety features! 

OWNERS’ FIGURES prove that 
Plymouth costs less to run than any 
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other full-powered car. You save on 
gas, oil, tires...on every item of upkeep! 


THE PRICE will delight you. Ask 
a Dodge, DeSoto or Chrysler dealer 
about Plymouth’s very easy payment 
terms. And be sure to see, drive, and 
compare this new Plymouth— today! 
PLYMOUTH DIVISION OF CHRYSLER 
CORPORATION, Detroit, Michigan. 


TUNE IN MAJOR BOWES’ AMATEUR HOUR, COLUM- 
BIA NETWORK, THURSDAYS, 9 TO 10 P. M., E. S.T. 


PRICES ON ALL MODELS 
red in Detroit, including 
I taxes. Local, State taxes 
not included. 
BUSINESS MODELS 
Coupe, $645; 2-Door Sedan, 
$685; +~Door Sedan, $730. 


DELUXE MODELS 
Coupe,$730;CoupewithRum- 
ble Seat, $770; Convertible 
Coupe, $850; 2-Door Sedan, 
$773; 2-Door Touring Sedan, 
$785; 4-Door Sedan, $803; 4- 
Door Touring Sedan, $815. 
For delivered prices in yourlocal- 
ity, see your Dodge, De Soto or 
Chrysler dealer, 
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THIS COMPLETE, SIMPLE, PRACTICAL COURSE 
FOR SELF-INSTRUCTION WILL QUICKLY GIVE YOU 


A Complete Mastery of 
MATHEMATICS 


Prepare now to ad- 
vance yourself to an 
important job by 
Mathematics Train- 
ing. Mathematics is 
the foundation of all 
mechanical and scien- 
tific work, and of all 
business or industry 
based on science. 
Without. this essential 
knowledge even the 
most capable man is 
left behind while 
others forge ahead 
to better jobs, big- 
ger contracts, more 
money. You need 
mathematics to solve 
technical problems 
and to improve, speed 
up and check on your 
work and the work 
of others. 

Now you can learn 
mathematics by an 
easy, inexpensive and 
time - saving method. 
A very simple and 
extremely interesting 
course in book form 
has been prepared 
for you by an expert 
who has devoted a 
lifetime to teaching practical men the funda- 
mentals of this important subject. 


MATHEMATICS 
FOR SELF-STUDY 


By J. E. Thompson, B.S., A. 
‘Mathematics, Pratt Ins 
‘These books start right from the beginning with a re- 
view of arithmetic that gives you all special short-cuts 
and trick methods that save countless hours of your 
time. Then they go right into higher mathematics and 
show you how simple it is when an expert explains it for 
you, In no time at all you will be tackling with ease 
the most difficult questions on this subject. 


Acomptete | Am Expert's 
Course and Simplified 


Reference 
Library in Methods 
5 Volumen Mr. Thompson, the author 


Arithmetic of ‘these books, has had 
Algebra many years’ experience in 
Gacinetey mathematical training, He 


presents each practical 
Trigonometry moet and probtena inthe 
Calculus clearest, simplest wa 


gets right down to the kind 
1598 Pages Illustrated J of information that you 


need in your daily work. 


Send No Money—Mail This Coupon 


for FREE EXAMINATION 


D. Van Nostrand C 
Bo Fourth vers Now York 


Send me MATILEMATICS FOR SELF-STUDY in 5 
volumes. Within 10 days T will elther ‘return the hooks 
or send you $2.95 as first payment and $2.00 per month 
for J months—total $8.95 (342 discount for cash) 
(PSM. °2-38) 
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Reference 
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FOR FREE CATALOG of best books of practical 
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size it surpasses any similar volume ever AND STUDENTS 
published. If your work, study, or reading 
is concerned with any branch of science, 
you will find that this is just the volume 
you have needed for years. 


From Fundamentals to Latest Advanced Discoveries— 
Principles, Methods, Formulas—Clear Charts, Diagrams 
FOR, the ntudent, the hobbyist, the manual worker, 


each entry is explained in imple, broad terms A Big Volume, Size 7% by 10% 
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THE DEPRESSION’S OVER 


®@ THE question is, are you over the depression? Tough? You bet it was 
— it was the toughest depression this country ever had. But listen: The 


future is the brightest that ever beckoned a man. Opportunity calls from 


every side—calls to ambitious and trained men! If you have the 


ambition, the International Correspondence Schools can supply the train- 


ing. Get going! Snap out of it! Hurry this coupon along to Scranton. 


(NTERNATIONAL CORRESPONDENCE SCHOOLS 


BOX 7626-J, SCRANTON, PENNA. 
4 Without cost or obligation, please send me a copy of your booklet, “Who Wins and Why,” 
and full particulars about the subject before which I have marked X: 


TECHNICAL AND INDUSTRIAL COURSES 
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© Business Correspondence 1D High School Subjecta 
CD Ntenography and Typing 
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in 5 Relay’ Mail Clerk 
B Complete Commercial O Grade School Subjecta 
DOMESTIC SCIENCE COURSES 


1 Professional Dresemiaking and Designin (Tea Room and Cafeteria Management, Catering 
OHome Dreemaking Cl Advanced Dresmaking O Millinery i Foods and Cookery 


Age. Address... 


Present Position... ome 
mal Correspondence Schools Canadian, Limited, Montreal, Canada 
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Ow Keaders 


No Compass Required 
—Every thing’s South 

In answer to H.S.S., of Timmins, On- 
tario, who was unable to convince a wom- 
an against her will that at the north pole 
there is only one direction along the 
earth’s surfacs—south: he is right. Since 
the Equator lies the 
same distance from 
the pole at all its 
points, that is, south 
of it, all movements 
from the north pole 
along the earth’s 
surface must take a 
southward direc- 
tion. East and west 
can only be the di- 
rections of move- 
ments of persons or 
things along the 
earth’s surface in a 
course parallel to the equator—G.E.L, 
New York City. 


A Simpler Way to Waken 


the Furnace Fire 


Tuar alarm-clock device for opening 
furnace drafts, described in the Decem- 
ber issue, is very fancy, but it sounds a 
little complicated. Here's what I did. I 
hung an ancient but dependable alarm 
clock by the ring on its bell from a hook 
screwed in the ceiling, right over the end 
of the furnace balance bar. I tied a 
small S-shaped wire on one end of a 
string, the other end of which was tied 
to the bar. Next, I adjusted the string’s 
length so that when the hook was placed 
over the alarm wind, the draft was shut 
off. I set the clock at night for the time 
I want the furnace to begin its day's 
work. When the alarm goes off, the 
winder turns and dislodges the S-shaped 
hook. Gravity does the rest. It's simple, 
but it works. The balance bers on some 
furnaces may call for minor changes in 
the design I worked out for mine, but a 
little experimenting, mixed with com- 
mon sense, will put the device in work- 
ing order.—R.O.H., Springfield, Ill. 


Hair Is Better on Heads 


Than in Car Tires 


Tue suggestion of J.H.V., Farming- 
dale, N. Y., that human hair be used in 
the manufacture of rubber tires for au- 
tomobiles, strikes me as being imprac- 
tical. I believe the hair would tend to 
make the rubber brittle, if used in the 
quantities necessary to produce a twen- 
ty-five-percent in- 
crease in durability. 
A better idea would 
be to use pulverized 
scrap leather, 
mixed with rubber 
in the form of a 
chain or lattice- 
work that would be 
molded into the tire 
tread during the 
vulcanizing process. 
But don't forget the 
added cost of pro- 
duction, and the resulting increase in 
price. Tires are high enough now!— 
W.J.Z., New York City. 


1 CAN REMEMBER 
A STBEL~ STUDDED 
LEATHER TIRE / 
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He‘d Electrocute Germs 
in Drinking Water 

Reapinc your article on the construc- 
tion of an electric exterminator for in- 
sects set me wondering why it isn't pos- 
sible to use some form of electricity to 
kill the germs in drinking water and 
swimming pools, thus dispensing with 
the use of chlorine and other distasteful 
chemicals now in general use—A.DeG., 
New York City. 


's This the Last Word 


in Long Words 


In “The Man with the Net” in the De- 
cember issue you tell about pneumonoul- 
tramicroscopicsilicovolcaniosis, as being 
probably the longest word in the English 
language. Here is a longer one that I 
believe comes under the classification. It 
appears on page 161, volume 7, of the 
1918 year book of the American Pharma- 
ceutical Association. It is pyrocatechin- 
monoacetodimethylamidophenyldimethy- 
Ipyrazolon. Who knows what it means? 
—LHS., Herrick, S. Dak. 


Nudist Is Embarrassed 
by Lack of Pockets 


Your item about the cigarette holder 
for nudists reminded me of a friend of 
mine who joined the in-the-altogether 
cult a couple of 
years ago. He spent 
his week-ends giv- 
ing the mosquitoes 
a break at a nudist 
camp, but was 
greatly embar- 
rassed (if such a 
thing is possible for 
a nudist) by the 
lack of pockets. No 
mere cigarette hold- 
er would have done 
him any good, for 
he was a pipe smoker and insisted on 
having on his person a large supply of 
tobacco, spare pipes, pipe cleaners, and 
matches. It was impossible for him to 
carry around all his accessories with 
his bare hands. He finally got around the 
difficulty by getting himself one of these 
short aprons that carpenters use, with 
the front full of pockets.—J. F., Wash- 
ington, D. C. 


It Helps To Know What 


You‘re Reading About 

Arter studying the article “Do You 
Know How to Read?” in a recent issue, 
I felt that a very essential point in the 
matter had not been considered. In read- 
ing, the most important mental process 
is the comprehension of the collective 
meaning of the words. There is a dif- 
inite pause, after each sentence, to al- 
low the mind to grasp the matter con- 
veyed. A reader may remember each 
word, yet be unable to comprehend their 
collective meaning, and so may be com- 
pelled to reread the sentence, at least in 
part. This is particularly true of long 
sentences dealing with obscure subjects. 


EXCUSE MY BACK! 


There is necessarily a reasoning and 
consolidating process, even after the 
words are mentally recorded. After all, 
the purpose of reading is to comprehend 
what is written, not to get through in a 
hurry.—W.C.C., Delaware, Ohio. 


A Clash of Opinions 


on Frictionless Cars 


Ir Friction could be completely elim- 
inated, as suggested by H.J.W., New 
York, N. Y., in a recent issue, I contend 
that a car could not 
move itself at all, 
despite H.J.V.’s ar- 
gument that molec- 
ular adhesion be- 
tween tires and 
pavement would be 
sufficient to cause 
some movement. 
This force would 
act in a vertical di- 
rection to the move- 
ment of the car, 
and therefore would 
not affect the movement in a horizontal 
plane. Only by interlocking molecules or 
by friction could movement be imparted 
from the turning wheels, unless we used 
a cog highway and wheels with gear 
teeth. This would still have its prob- 
lems, as a friction-type clutch would not 
function and neither would brakes, I am 
personally content to wrestle with fric- 
tion as mother nature intended. Here's 
to closer hair splitting. —C.W.R., Mary- 
ville, Mo. 


STOO DERN MUCH 
FRICTIO. 


RICTION! 


A Sound Explanation for 
‘Phone-Pole Buzz 


In answer to J.G.L’s question from 
Hangchow, China: It is a common fal- 
lacy that the humming of telephone 
wires is caused by electricity flowing 
through them. The real cause is merely 
vibrations set up in the wires by the 
wind. The sound is naturally intensified 
when you put your ear to the pole, be- 
cause of sound conduction through the 
pole from the wires—W.R.K., Albert 
Lea, Minn. 


Is It Filterable 
or Nonfilterable? 


A rrienp and I have been arguing over 
a difference of terms, and thought your 
readers might help us reach a decision. 
In speaking of the 
virus, or poisonous 
entity which is so 
small that it cannot 
be brought into 
view even with the 
most powerful mi- 
croscopes, should 
one refer to it as a 
filterable or a non- 
filterable virus? My 
contention is that 
the virus is so small 
that it passes or 
“filters” through porcelain, and therefore 
is filterable. My friend contends that it 


is so small that (Continued on page 8) 
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READ THESE 3 J2UE CLIEUENICEA 
of Men I Trained at Home for RADIO 


NOW HAVE MY 
‘OWN RADIO 
BUSINESS 

AND AVERAGE 
$55 TO 470 
AWEEK. 


AMES SKLAYOS 
Jas THRO Sr. 
AN FRANCISCO CALE 


1 00 RADIO 
SERVICE WORK 
IN SPARE TIME 
AND AVERAGE 
‘ABour $1249 
A WEEK 

3 Muay 

Box os 

UTICA, MICK 


a Boa 


‘w+ LOUDSPEAKER 
SYSTEM PAYS ME 
‘ABOUT 435 A 

WEEK, BESIDES 
MAY RADIO WORK 


AFTER COMPLETING 
TWENTY LESSONS 
1 JOINED STATION 
WMPC WHERE 1 
AM NOW CHIEF 


MICTON | LEDBYR. 


AUTO RADIO ANO 
NRL TRAINING 
ARE A GOOD 
COMBINATION 
1AM GUILDING 
A FINE BUSINESS, 
A.C. HENORINSEN 

SMEUIOSE Ave 


I WILL TRAIN YOU AT HORE my 


rora GOOD R 


Do you want to 
make more money? 
Radio offers you 
many opportunities 
for well-paying spare 
time and full time 
jobs or for starting 
a Radio service busi- 
ness of yourown. And 
you don’t have to 
give up your present 
job or leave home 
and spend a lot of 
money to become a 
Radio Expert. 


3. E. SMITH, 


President 
National Radio Institute 
Established 1914 


Many Radio Experts Make 
$30, $50, $75 a Week 


Radio broadcasting stations employ engi- 
neers, operators, station managers and pay 
up to $5,000 a year. Spare time Radio set 
servicing pays as much as $200 to $500 a 
year—full time jobs with Radio jobbers, 
manufacturers and dealers pay as much as 
$30, $50, 875 a week. Many Radio Experts 
own and operate their own full time or part 
time Radio sales and service businesses. 
Radio manufacturers and jobbers employ 
testers, inspectors, foremen, engineers, serv- 
icemen, paying up to $6,000 a year. Radio 
operators on ships get good pay and see the 
world besides. Automobile, police, aviation, 
commercial Radio, and loud speaker systems 
are newer fields offering good opportunities 
now and for the future. Television promises 
to open many good jobs soon, Men I have 
trained are holding good jobs in these 
branches of Radio. Read their statements. 
Mail the coupon. 
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1AM EmpLovED 
By A RADIO 
STORE, AND 
EARNED’ ABOUT 
42.500 LAST 
YEAR. 
CHARLES &. TORREY 
#25 8. 12TH ST. 
SAN JOSE,CALIF, 


1AM Now. 
FOREMAN OVER 
PRODUCTION OF 
RADIOS FOR THE 
We-=--G-- CORP 
OTTO CLIFFORD 
S12 StoNABY ST 
CHARLOTTE, W.c 


MY TRAINING BROUGHT 
SUCCESS TO THESE MEN 


And NOW— 


1AM Now 
GROUND STATION 
OPERATOR FOR 
THE AMERICAN 
AIRWANS, INC. 
AT CINCINNATI 
WALTER B. MURRAY 
LOMRER AIRFORY 
itcrMNATT, OD 


There’s a Real Future in Radio 
for Well Trained Men 


Radio already gives good jobs to more than 
800,000 people. And in 1936, Radio enjoyed 
one of its most prosperous years. More than 
$500,000.000 worth of sets, tubes and parts 
were sold—an increase of more than 60% over 
1935, Over a million Auto Radic old, a 
big increase over 1935, 24,000, now 
have one or more Radio sets, and more than 
4,000,000 autos are Radio equipped. Every 
year millions of these sets go out of date and 
are replaced with newer models. More mil- 
lions need sei ig, new tubes, repairs, etc. A 
few hundred $30, $50, $75 a week jobs have 
Brown to thousands in'20 years, And Radio is 
still a new industry—growing 


Many Make $5, $10, $15 a Week 
Extra In Spare Time While Learning 


Almost 
time. service 


very neighborhood needs a good spare 
n; The day you enroll I start 
They 


cash in quickly. Thre 
send you plans and id 
spare time money —from $200 to $500 a yea 
for hundreds of fellows. I send you special 
Radio equipment and sliow you how to con- 
duct experiments and build circuits which il- 
lustrate important Radio principles. My train- 
ing gives you PRACTICAL EXPERIENCE 
while learning. 


1 Give You The Professional Servic- 
ing Instrument Shown Above 


Here is the instrument every Radio expert 
needs and wants—an All-Wave. All-Purpose, 
Set Servicing Instrument especially designed 
by National Radio Institute's Engineers in co- 
operation with one of America’s foremost Ra- 
dio instrument manufacturers. It contains 
everything necessary to measure A.C. and D.C, 
tages and current; test tubes, resistance; 
adjust and align any'set, old or new. It sat- 
isfles your needs for professional servicing 
after you graduate —can help you make extra 
money servicing sets while training. 


Please mention Poputar Science MoxtHty when answering advertisements in this magazine. 


e You This Pro- 


fessional All-Purpose 
Set Servicing Inst 
ment To Help YOU 
Get Ahead Faster 


(READ ALL DETAILS BELOW) 


Spare Time 
ADIO JOB 


Money Back Agreemet Protects You 


Tam so sure that I can train you succes*¢ully, that 
I agree in writing to refund every ps 
me if you a: ot satisfied with my L 
Instruction Service when you finish. I'll send you 
a copy of this agreement with my Free Book. 


Find Out What Radio Offers You 


Act Today. Mail the coupon now for “Rich Re- 
wards in Radio.” It's free to any fellow over 16 
years old. It describes Radio's spare time. 
time opportunities; tells about my 1) 
shows you actual letters 
from men I have trained, 
telling what they are do- 
ing and earning. Find 
out what Radio’ offers 
YOU! MAIL THE 
COUPON in an. en- 
velope, or paste it on 
a penny post card 
NOW! 
J. E. SMITH, 
President. 


Dept. SBP3 
National Radio Institute 
Washington, D.C. 


MAIL NOW FOR 
BIG BOOK 


Ee» 


4, E. SMITH, President, Dept. SBP3, 
National Radio Institute, 
Washington. D.C. 

Dear Mr. Smith: Without obligating me, send 
“Rich Rewards in Radio,” which points out the 
spare time and full time opportunities in Radio 
and explains your 50-50 method of training men 
at home in spare time to become Radio Experts, 
(Please Write plainly.) 


NAME, 


oe FREE TRIAL 


IMPROVES YOUR APPEARANCE 100% 


Thave that healthy 


TAN 


that Men and Women Admire! 


T’S the first impression that counts! Get 
that healthy, vital appearance that opens 
the door to success! Many a man has lost 
his big chance because his appearance didn’t “click”. 
Social as well as business success depends on your 
looks .. . and the pale, weak, pasty-looking chap 
won't get to first base. 


Now a daily “sun bath” in the privacy of your own 
home, will keep you looking like a Million Dollars 
“Sand feeling as physically ft as you 


LOOK SUCCESSFUL—BE SUCCESSFUL! 


A good, healthy coat of tan has a surprising effect 
‘Qnyour appearance, Salesmen find their sales actually 
increase alter they have acquired a real bronze tan! 
‘And you will become more popular, for women, 
too, admire that healthy outdoor look! 
IMPROVES HEALTH AS WELL AS APPEARANCE! 
Frequent exposure to the ultra-violet rays of the 
fun tones up the entire system, stimulates, the body 
into energy and vitality, increases gland activity, 
builds up resistance to colds... and aids in clearing 
up many skia diseases. 


4 TIMES AS POWERFUL AS SUMMER SUN! 


@ You koow what a glorious tan your skin would 
acquire if you could spend an hour every noon 
sun-bathing. The Health Ray Sun Lamp has been 
tested by the well known Electrical Testing Labora- 
tories of New York. Their report indicates that this 
inexpensive Sun Lamp gives the same amount of 
beneficial ultra-violet rays in 15 minutes in your 
home that you would get in one hour's exposure 
to the midsummer sun! 


INEXPENSIVE HEALTH INSURANCE 


“FOR EVERY MEMBER OF YOUR FAMILY 


@ Build up 

istance 
and vitality. 
Insure your- 


a 


FULLY GUARANTEED! MAKE THIS FREE TEST! 
Test this lamp pt one expense NOW! Compact, easy 


HEALTH RAY MFG. CO., 
152 Elm Street, Rivi 
(Cheek below tor tree 


O Send full details of FREE trial offer. 

© Send Health RayLamp at once. I enclose $1. 
In 7 days I will either pay $6.95 or return 
the lamp and receive my dollar back. 


Name ... 


Address ... : 
Copyright 1997 Health Ray Mfg. Co.,.ne., Deep River, Conn, 
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Our Readers Say 


(Continued from page 6) 


it cannot be filtered or “held back” by 
porcelain, therefore is nonfilterable. 
The question rests with the definition 
of the verb “filter,” for which my dic- 
tionary gives both meanings. Help!— 
K.LD., Hammond, Ind. 


More Monkeyshines 
for Problem Fans 


Perwaps you can find me an answer to 
this one: A piece of rope weighs four 
ounces to the foot. It is passed over a 
pulley and has pans of equal weight at- 
tached to the ends, 
one empty, and the 
other containing a 
monkey. This sys- 
tem is in equilib- 
rium. The weight 
of the monkey in 
pounds is equal to 
the age of the mon- 
key’s mother in 
years, The age of 
the monkey’s moth- 
er added to that of 
the monkey is four 
years. The monkey's mother is twice as 
old as the monkey was when the mon- 
key’s mother was half as old as the 
monkey will be when the monkey is 
three times as old as the monkey’s moth- 
er was when the monkey’s mother was 
three times as old as the monkey. The 
weight of the rope is one half as much 
again as the difference in weights be- 
tween the empty pan and the pan con- 
taining the monkey. How long is the 
rope?—D.L.H., U.S.S. Monaghan. 


He’d Get to the Heart of 
the Shaft-Center Matter 


Ir’s an old question, but I still haven't 
seen it answered in satisfactory fashion: 
Is the absolute center of a spinning 
shaft motionless? How about some sci- 
entific shark answering this and really 
explaining it. Even though F.A.C. won't 
like it, he'll have to admit it’s not easy 
to answer. That was a swell article 
in the December issue about simple 
chemical tricks. Let's have more like it. 
—C.ES,, Niagara Falls, N. ¥. 


Thinks Lettered Car Tags 
Would Only Spell Trouble 


‘Tuere’s just one thing wrong with the 
suggestion, reported on page 56 of your 
January issue, of putting words instead 
of numbers on automobile license plates. 
Of all the possible combinations of let- 
ters that might be used, a certain num- 
ber would be desir- 
able or at least un- 
objectionable, but a 
great many would 
be an affront to any 
motorist. For ex- 
ample, I cannot im- 
agine any car own- 
er objecting to the 
use of a plate bear- 
ing the legend 
Q-U-KID or SEE- 
ME-GO, but there 
probably would be 
a spirited protest from the taxpayer who 
received a tag saying DUMB-EGG or 
A-LOUSE. It’s bad enough now, with 
the big shots all trying to get low license 
numbers because they consider these a 


NAW, THAT'S THE 
LICENSE PLATE! 


proof of distinction. If the word-license 
plan goes through, there will be a free- 
for-all fight, and I pity the officials who 
will have to satisfy everybody. It will be 
like the old days when the college boys 
ornamented their jaloppies with mottoes 
like “Honest weight—No springs,” “Ex- 
cuse my rust,” and “I do not choose to 
run.”—T.M., Albany, N. ¥. 


Floodlights His Car 
With Amber Lamp 


Erriciency, beauty, and economy in 
the front lighting of the automobile, all 
can be had at the price of a little com- 
mon sense. Many motorists, it seems, 
have a hankering for a battery of head- 
lights—vain, wasteful and dangerous. 
Yet, the ordinary headlight dimmers 
show too little of the road to be useful, 
except in close traffic. And with the new, 
amber lights, the fog-penetrating power 
is offset by the fact that they render de- 
tails indiscernible. What then? Simply 
place one amber light in the center of 
the front bumper, directed at the radi- 
ator grill, headlights, and fenders. The 
reflection is without glare, and sufficient 
to serve the purpose of dim headlights. 
One light serves for three, and the effect 
is beautiful. The car seems luminous. 
Try it and you will recommend it to your 
friends.—M.G., Brooklyn, N.Y. 


Does He Wave a Baton 
To Keep Time for All Three? 


W.W.H., of Wood- 
lynne, N.J., has ac- 
quired the art of 
humming and 
whistling two dif- 
ferent musical 
tones at the same 
time. I believe I 
can go him one bet- 
ter. I can whistle 
double—that is, 
whistle two differ- 
ent tones at the 
same time—and also hum the accompa- 
niment while I'm doing it. Three tones 
at once. How's that?—R.A,, Corvallis, 
Ore. 


Still, a Telescope 
Does the Best Job 


‘Trere is an interesting explanation of 
the ability of D.P., of Sydney, Australia, 
to see faint stars better out of the corner 
of his eye. In the eye's retina, or view- 
ing screen, are rods and cones which are 
stimulated by images focused upon them 
by the eye's lens. Rods are more sen- 
sitive to light stimuli of feeble inten- 
sity than are cones. The fovea, a small 
area at the center of the retina, con- 
tains only cones and, therefore, sees 
dim lights poorly or not at all. This is 
the area that sees things we look at 
directly. Immediately around it there 
are a few rods, which increase in con- 
centration toward the outer edge of the 
retina, until there are no cones at all, 
only rods. This is where light from one 
side strikes the retina, namely, the area 
of concentrated rods capable of respond- 
ing to feeble light stimuli. Hence, it is 
perfectly logical that when you look up 
at the night sky, faint stars will appear 
to one side of where you're looking, and 
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disappear as you look at them. It is said | 
that some living things, such as snakes, 
have no rods in their retinas, while the 
retinas of others of nocturnal habits, 
such as owls, consist exclusively of rods. 
—R.J.R., Dolores, Colo. 


Now Weill Have to Publish 
an Article on Alibis 


Wuy the recent exposé on gambling? | 
Sure it was interesting; but it certainly 
has cramped my chances of placing a 
spare bill or two on my favorite pony. | 
As usual, my wife 
read the January 
issue from cover to 
cover. Now, every 
time I mention the 
horses or a sweep- 
stake, she just opens 
the magazine to 
that article, shakes 
her head, and says, 
“Sucker.” Maybe E. 
W. Murtfeldt, the 
author, can answer 
me this: “What are 
my chances” of ever placing a bet again? 
—D.T.S., Baltimore, Md. 


He Doesn‘t Waste 


LEMME BURGLE 
YOUR HOUSE FOR | 


your Patent Application is made; what & 
kind of sketches or drawings are neces- 
sary; what other papers must be made 


His Film Spools 


Maye I can help B.H.E., Providence, 
RI, who wants suggestions for using 
empty camera-film spools. Here's what 
I do with my size 127 vest-pocket spools: 
The metal-disk ends are removed and 
used in many places for washers, holes 
being drilled to suit the different needs. 
I then use the solid parts of the alumi- 
num centers, up to the slots, to make 
rivets for mending enamel pans and 
other things. The aluminum part is held 
in the lathe chuck and the rivets are 
turned out. Sometimes the metal disks 
and the homemade aluminum rivets can 
be used together to stop leaks in metal 
containers or mend broken glass. I save 
the scrap aluminum to cast into some- 
thing useful—H.S.M., Bangor, Me. 


Need Articles on Philately 
for His Stamp of Approval 


Havine been a reader of your magazine 
for more years than I care to count (out 
loud), perhaps you will give my letter 
your attention. May I suggest that the 
microscopists have had their turn and 
that the philatelists, whose number is 
legion, be given their turn?—J.W.C., 
‘Winnipeg, Canada. 


He Says the Question Bee 
Is a Honey 


You Have a very worth-while idea in 
the new department, “Popular Science 
Question Bee.” It seems to me that the 
idea could be de- 
veloped further, 
however, by split- 
ting it up into four 
divisions, one with 
questions about gen- 
eral science, as at 
present; one with 
questions about bi- 
ology, one about 
physics, and one 
about chemistry. 
These are offered 
by way of sugges- 
tion. To add variety, the general-science 
questions could be particularized in such 
fields as aeronautics, automobiles, rail- 
roading, and other fields;-from month to 
month.—J.A.G., East St. Louis, Tl. 


gona? 


TODAY. 


MODELS AND FINISHED 

| DRAWINGS UNNECESSARY 
| Don’t spend money or time on 
finished models or drawings be- 
|fore you know your invention 
|may be patentable. Our large 
staff of experienced patent 
| searchers can handle a search 
|from your description and 
| roughest sketch. The main thing 
jis to put it in our hands as 
promptly as possible. 

DELAYS ARE DANGEROUS 
| IN PATENT MATTERS 

|The Free Book shown here was 
| prepared for inventors, to show 
them exactly what steps they 
must take to secure a Patent. 
If you have an invention, you 
| should send for this book ‘AT 
ONCE. Without a U.S. Patent, 
you cannot expect to reap the 
| profits that your invention may 
| make possible: Send at once for 
| this book. 


|FACTS ABOUT OUR 
SERVICE 

We are Registered U. S. Patent 
and Trade-Mark Attorneys, 
serving inventors all over the 
| United States. Our organization 
|is complete in every particular. 
| We have Draughtsmen, experi- 
enced Searchers, and Attorneys 
to serve your interests. We have 
had years of experience in patent 
| matiers and know every angle 
|of legal approach. We will se- 
cure protection for your inven- 
| tion if it can be done! But the 
longer you delay the harder it 
| may be for us to serve you. 
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| out; how the Patent Laws protect you; why it is 
important to avoid loss of time in getting your ap- 
plication filed; and many other important poin 


Ara =_ 
Eyen a very simple invention, if new and useful, Bae" 
may prove very valuable. You may have much to 

gain and nothing to lose by sending for this book ct 


LATEST FACTS ON INVENTIONS, 
PATENTS, AND MARKETS FOR 
INVENTIONS 


The very latest information on 


FREE RECORD OF 
INVENTION FORM 


If sou prefer to use « form 
made specially for the pur- 


all matters affecting your in- made specially, for the vu 
Yention—all inventions. Don't 2rlotive outline uf Sour I: 
act until you get this Free 


Book! It reveals important in- 
formation on, obtaining (pat. 
ents, establishing a market for 
inventions. getting _ financial 

using patent to secure 
nercinl success, 48 pages 
mmed full of illustrations, 
helpful and _ interesting sta* 
tistics, patent office dati, rul- 
ings, a detailed guide on how 
to patent and protect your 


invention. 
THE FIRST STEP When you place your 

invention in our hands, 
we are in position to proceed at once to secure protec- 
tion for you. Our fees are reasonable, and, if you de- 
sire, we can arrange convenient terms of payment. 


to his form to protect 
Sour interests. 


Every year thousands of Patents are granted. Very few, 
however. represent the discovery of entirely new prin- 
ciples. Most of them provide new methods of doing 
some everyday thing in a better way. These improve- 
ment Patents offer large chances for profit if commer- 
cially useful. The business world wants improved prod- 
ucts and services. 


CLARENCE A.O’BRIEN 


& HYMAN BERMAN 


88-V Adams Building, Washington, D. C. 
REGISTERED PATENT ATTORNEYS 
BEFORE U.S. PATENT OFFICE 


Please send me at once your Rig Free 48-Page Book, 

Patent Guide for the Inventor" und your Specially Pre- 
pared “Record of Invention” form. This request does not 
obligate me. 


1 (Please write or print plainly) 
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Peale at no extra cost, 
y fo learn First you are told 
whown how to do it— 


hods 
how to do-a thing—ten yo 
then you do the work yourself. 


VLL FINANCE YOUR TRAINING 


04, can get this training first_—then pa 
for it after y ate. If you nk 
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Secrets ot Success 


STORIES THAT WILL HELP YOU GET AHEAD 


Learn a 
profitable 
trade 


DIESEL 


COMPLETE TRAINING 


With all types internal combustion engines, elece 
tric power generation, etc. If you want to know 
about employment opportunities and employment 
requirements, write for free book of Diesel fats, 


NATIONAL SCHOOLS 


Los Angeles 


jeroa St, Los Angeles, Calif, 
AGE 


la These wu Govt Jobs: 


Do YOU Want? ol 


Na spat edaratin ot 


4 FREE 
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Name... 
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AYE BURNS SCHOOL, Dept 20, Box 2194, CLEVELAND, 810 


HOME-STUDY SUCCESS 
IN FAR-OFF INDIA 


By the advent of the British Govern- 
ment, English became the official and 
leading language of India. It became 
so inevitable in the business world, that 
those who knew no English had but 
very little chance of progress in their 
lives. 

But the system of English education 
followed in India was so meandering 
and costly that only rich people could 
afford to pay for the same. Unfortu- 
nately, I was born of poor parents who 
had no sufficient income even for the 
“daily bread.” So, after having a pri- 
mary course of study in a vernacular 
school, I bid farewell to my school life, 
at the early age of ten, with a job in 
view. 

As I was young and ignorant of Eng- 
lish, no one dared to employ me until 
after two years, when the Managing 
Director of Bank employed 
me in his bank. But as I had no proper 
education in English, I could not find 
progress in the work. I did not despair 
in this condition, but decided to learn 
English. For which, Home Study was 
the only way found opened before me. 
My friends who had no faith in Home 
Study tried to dissuade me in my at- 
tempt. But, as Home Study was the 
only chance left for my progress, I de- 
termined to spend a portion of my pay 
for the same. 

Meanwhile, I found an advertisement 
of the School for a 
two-year course by correspondence. I 
enrolled with this school and lessons 
came to me regularly. My friends see- 
ing this began to laugh at me. But be- 
ing aware of the fact that nothing but 
mockery would survive to the mocker, 
I-continued my studies confidently. 
After two years’ continuous study in my 
spare time, I became able to read, write, 
and speak English tolerably well; and 
as a result of the same, I was promoted 
as a clerk and the English correspond- 
ent of the bank. Now, to the surprise 
of my friends who laughed at me, I am 
drawing one pound and 19 shillings a 
month. The amount of pay may seem 
paltry to the sight of an American. 
Nevertheless, the fact that it is the sole 
means of living for a family of 8 mem- 
bers, will, I hope, give him an idea of 
its real value. 

Home Study made me able not only 
to acquire a livelihood but also to write 
essays for competition and win prizes 
many a time. Hence, I recommend 
Home Study to every laborer who had 
no opportunity to study in his younger 
days. 

K. C. J., Trichur, India. 
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Speak FRENCH or any other 
modern language in a few 
months by LINGUAPHONE 
Unique method brings voices 
of native masters into your own 
home. Call for demonstration or 
Send for FREE book No, PS31 


LINGUAPHONE INSTITUTE 


RCA Bldg-*Mezzanine 22 
ROCKEFELLER CENTER : NEW YORK 


momen soporte 
course embracing every 
branch from Plate to Por- 

Work, which pre- 
pares, you to work for 


or start your own 

business. Individual 

struction—practical 

ing in day or night 

No books—no | classes, Cat: 

alog upon request. 

McCARRIE SCHOOL OF MECHANICAL DENTISTRY 
Broad St. Dept. 654 Philadetphia, Pa, 
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LINCOLN AIRPLANE & FLYING SCHOOL 
216-H Aircraft Bldg. Lincoin, Nebr. 


Air Conditioning and Refrigeration need YOU 
| __ There are thousands more good-pay jobs then 
| voinedne fi han Tin le grina, mentor 

Se ey ling eerste, 
Fe eat hie of the booming indletry 
| Sere Clonee anechencol Sgiretee, 

Wester dies nage tes won mien 
D) Bakke 


IF you get the NECESSARY training 
HERE'S HOW 

| Get this big FREE book, “The Air 

| You Breathe.” Telis how YOU can 

| qualify for YOUR job. . through 
Thermo Institute training. Three 


lorge, splendidly equipped schools bring your train- 
| ing cioser home—OR, wherever you may lve, you 
| can get Thermo Institute training right in your 
| own home _ It’s certainly worth sending the coupon 
for complete detail 


71 
Pieose send fee baat on Air Condionng ond Relng- 
frstion opportunities and complete infarmation en 

‘Theme Inchtute resident end "home-ond-shop” courses, 
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Secrets of Success 


LEARNS SELLING 
AT HOME DESPITE 
SKEPTICAL FRIENDS 


Salesmanship has always fascinated 
me. The free life and opportunities in- 
volved seemed to offer adventures in 
living. I began a little research work. 
In this field, as in any other, I soon dis- 
covered that reliable firms only wanted 
experienced men. After careful inves- 
tigation I learned that the only way 
open for me to learn the theory and pre- 
cepts of Salesmanship was to take a 
correspondence course from some good 
home study school. I selected the 

School, after talking to their 
representative. No sooner had I signed 
for a course than friends told me that 
learning salesmanship through a corre- 
spondence school was impossible. Un- 
daunted, I went steadily ahead with my 
studies. Supplementing my regular as- 
signments, I collected everything I 
could get my hands on pertaining to the 
subject, and it wasn’t long until I had a 
bulging scrap book of ideas, plans, and 
methods. In this frame of mind I soon 
had an urge to try out the practical ap- 
plication of my lessons. To do this I 
had to resign my small clerkship and 
get something to sell. This I did. Since 
that time I have progressed rapidly in 
my profession and have earned a Cal- 
ifornia teachers credential in Sales- 
manship, have coached and given field 
training for 35 California corporations, 
have had articles accepted by national 
sales magazines and lectured for several 
months on the radio as “The Salesman- 
ager.” All of this out of such a humble 
beginning. 

T recommend home study to any per- 
son who really wants to get ahead in 
any occupation.—H. E. H., Los Angeles, 
Calif. 


COMBINES WORK 
ON FARM WITH 
ELECTRICAL STUDY 
—BECOMES EXECUTIVE 


Some years ago I was making a fair 
living on a farm but I had, for years, 
been interested in electricity in partic- 
ular, and machinery in general. I had 
been forced, by lack of funds, to quit 
college the year before graduation, so I 
had not been able to take an electrical 
course at “Tech”. 

I studied advertisements of corre- 
spondence schools—though I had no 
faith in that kind of school—and, after 
writing several, I decided on an electric 
lighting course with one, the ————— 
—_— School. I paid cash for their 


VALUABLE BOOKS 
FRE TO INVENTORS 


AND OTHER MEN WITH IDEAS 
THIS BOOK 


Tells How To Protect 
an Invention 


ILLS you exactly how the Patent Laws 
protect you. Why you need a Patent at 
all. Explains simple but important steps to 
take at once without cost to help establish 
your claim to your invention. Explains what 
kind of sketch, drawing or model is needed, 
the preliminary search, how Patent papers 
are prepared, assignments in return for fi 
nancial assistance, etc. Also illustrates many 
interesting inventions, shows you 115 different 
mechanical movements that inventors have used 
in working out ideas, and much more. Inventors 
the world over have’ welcomed this book. We 
sladiy send it with our compliments to any 
serious, interested man. 


Invention? 


Many people the: 
Jmpression that 
tion" must ‘be. something 
radically new) or complex. 
Nothing is farther 
the truth, Most. succet 
inventions of tod 
mprov 


Suggestions 
on 


im WHEN 


and 
HOW 
to Sell an fm 
INVENTION 


Tells How to Go About 
Selling an Invention 


Tells you how in at inexpensive manner you 
1 bring your invention to the attention of 
tive buyers, Suggests the proper time 
i such step. Outlines methods other i 
s have used successfully in selling 
Remember, an invention isn’t 
enous, A Patent isn’t enough. You must al- 
| 
i 


a 
een on the 


re 
bet 
or mfteh ha 


how to cash in. This book deals with matter. “1 

that subject, Also sent to you free and.without 

ightest. obligation, Mailed the same day we 
hear from you. 


o 
sibility, of protecting it, 


ore 


39 Teak in the Business Strictest Secrecy— 
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of Helping Inventors 


For 39 years—more than a third of a century—it 
has been our business to help inventors. We have rep- 
resented thousands of them from all over the world 
in their dealings with the United States Patent Office. 
We answer questions. We study each device to bring 
out its best patentable possibilities, Also, we frequently 
advise inventors against going ahead with inventions 
which could not possibly have been protected. By care- 
fully developed methods, we try to keep expense at a 
minimum, and arrange deferred payments when needed. 
The booklets shown above 
may be the means of saving 
you time, trouble, expense 
and even later disappoint- 
ment. They are yours for the 
asking. Write us today. 


EVANS 


REGISTERED PATENT ATTORNEYS. 
Main Office: 10-B, Victor Bullding, Washington, D. C. 


OTHER OFFICES: 26: 
foes os CHIGAG! 
h "Bldg, CHIGAG 


Send me FREE copies of your books, “Patent Pro- 
tection” 
(Note: Same books supplied by any of branch offices 
listed above.) 


Name .. 
Street and No., 


City or Tows 
ee oe 6 Ue Ue 


Please mention Poputar Sctence MontHty when answering advertisements in this magazine. 


Write us in Confidence 


With the booklets we will also send you a free 
copy of our “Evidence of Invention” form, on which 
you can sketch and describe your invention and es- 
tablish a date of disclosure. Such a dated disclosure 
may later prove important to you. We send full in- 
structions, Any letters, sketches, drawings or models 
which you entrust to us are held in strictest secrecy 

You may write us fully and frankly. But first, 
KNOW _THE FACTS. ‘Sign and send’ the coupon 
now. Get that much done today. 


VICTOR 


SEN a ERIN APES RUS 


fold Bh 


and “When and How to Sell an Invention.” 


tate.. 


1 


Become 
an expert 
Photographer 


Under the personal guidance of 
N. Y. I. instructors you can qualify 
quickly as an expert in Commercial, 
News, Portrait, Advertising, Candid 
or Motion Picture Photography. If 
photography is your hobby this 
practical training will bring you the 
lasting joy of being an expert. 
Or you can step into a profitable, 
life-time career. Pleasure, thrills, 
romance, adventure await you in 
this fascinating field! 


Big Money-making 
Opportunities 


Trained cameramen are needed to 
help supply the growing demand for 
photos for newspapers, magazines, 
advertisers, and for business and in- 
dustrial use. Wonderful opportuni- 
ties everywhere . . . whether you 
wish to “free-lance,” start your own 
business or get a job with an es- 
tablished concern. 


Learn at Home or 
At our New York 
Headquarters 


The New York Institute, now in 
its 28th year, is the only school of 
photography that offers both Home 
Study and Personal Attendance 
training. Whichever method you 
choose you will have the guidance 
and supervision of a staff of noted 
experts. You will see their names in 
our booklet together with the many 
world-famous authorities who have 
collaborated in perfecting of N. Y. I. 
courses. 


seem Mail Coupon Now 


Photography 


10 West 33 St.,(Dept.5), 
PHOIOGRAPHY New York 


Please send me the booklet that describes 
the famous N. Y. I. courses, and tells about 
the wonderful opportunities in Photography. 


Secrets of Success 


course so as to save all I could on it, 
and got down to work every spare hour 
the farm permitted. I made real high 
grades and progressed nicely, finding 
the course splendid and the school ready 
to give every possible assistance and 
teaching. After a few months’ study, I 
got in touch with a city water, light, 
and gas department with which, 14 
months after beginning my course, I 
made a start as meter reader. In this 
work, I had a chance to get practical, 
applied knowledge in electric lighting, 
water distribution, and gas manufac- 
ture, distribution, and appliances. . I 
also made friends with all employees, 
learned the nature of their duties and 
just what was and what was not done. 
I had had several years’ experience 
in economical business management and 
these, combined with study of my 
course, the water, light and gas mag- 
azines, and everything worthwhile I 
could learn about the business. So in 
ten months I was offered a place in the 
superintendent's office, a splendid salary 
increase, with the active direction left 
mostly to me. This promotion was due, 
of course, to my correspondence course, 
hard work, and a desire to learn and get 
ahead. So I found out that a corre- 
spondence course, from a reliable school 
is OK—especially for the person who is 
honest with himself or herself and is 
determined to succeed—for it takes real 

application. 
B. P. G., Washington, D. C. 


More $5 Prize Winners 


Taree prize winning letters in 
POPULAR SCIENCE MONTHLY’S 
new Secrets of Success contest— 
“What Home Study Has Meant to 
Me”—are printed above. Read these 
stories carefully because your own 
career may be just as interesting and 
inspiring to other readers. If you 
think so, put it down on paper and 
send it in. We will pay $5 for every 
letter we publish. 


Contest RULES 


Only letters from bona fide home- 
study school students will be consid- 
ered and these must contain the name 
of the school and the name of the 
company, or companies, for which you 
have worked since graduation. 
(Names, however, will be deleted from 
the letters when published.) We also 
want to know the kind of course you 
took and the type of position you 
have held. Your own identity will be 
kept anonymous, if desired. 

We are interested in facts, not lit- 
erary ability, but please write clearly, 
completely, and keep your letters 
within 750 words, We are not looking 
for “get-rich-quick” stories or freak 
adventures, and authors must be pre- 
pared to substantiate the truth of the 
statements. Manuscripts submitted 
and printed become the property of 
this magazine, and we are not respon- 
sible for the return of rejected letters 
unless sufficient postage is provided 
for this purpose. Address your con- 
tribution to Success Story, 353 Fourth 
Avenue, New York, N. Y. 
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RERDEMY OF RADIO. 185-8 Univer- 
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Ye Price 
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ENGINEERING 
The FIELD with a FUTURE 


For thoee who canter ‘afford the enone at 
4-year college training, Bliss offers a CON- 
DENSED ONE-YEAR residence cours 
proved by educators; endorsed by indi 
r Modern laboratory 


iy 
year Begins ‘Gaplember 20th, CATALOG! 


vy BLIS ELECTRICAL 


SCHOOL 
102 Takoma Ave., Washington, D. C 


ar, Enter Sept, 
ior"s28'Collese 


inspectors are in 
ecatudy courte aldeevouquigty iy 
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q per month, plus expenses 
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STANDARD BUSINESS TRAN 


Learn Public. : 
Speaking 


1ome—in spare time—Many overcome 
Stcage tight,” gain seli-confideace and Ine 
crease thelr earning power, through ability 
‘others by effective speech, 
Write for free booklet, How to We 
Wonders WithWordsandrequirements 


Serta American’ Institute, Dept. Zz 
jichigan Avenue, Chicago, 


REAL JOBS OPEN | 


Aviation Mechanics— Body, 
Fender repair, Painting, Welding. Learn 
with a few weeks practical trai 
ing. Write for FREE BOOK, low tuition 
rate, and course interested in. 


McSWEENY SCHOOLS, Dept. 6-50 
Detroit, Mich., or Kansas City, Mo. 


Government Jobs 


Positions Clerk Carriers, Rural Carriers, Railway Postal 
Clerks, Posts File Clerks, and many others. 
Splendid 


le i 
fasy work, ‘sacalion with pay. Com- 
‘school sufficient. Examinations. often. 
Established 1896. Send for‘ our Civil Service’ Catalog, 


‘Columbian Correspondence College Washington, D. C. 


12 Please mention Poputar Science MontHty when answering advertisements in this magazine, 
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New Heavy Alloy for 
Radium-Ray Shields 


HALF AGAIN as heavy as lead, an in- 
expensive new alloy will help protect 
doctors and hospital workers from the 
dangerous rays of radium. Tiny bits of 
the precious element have hitherto been 
kept in “safes” or containers made of 
lead, because this was the heaviest 
metal obtainable at any but a pro- 
hibitive price—and the heavier a metal 
is, the more effectively it prevents the 
escape of the rays. Better and less 
bulky containers can now be made of 
the new alloy, which consists of tung- 
sten, copper, and nickel. Tungsten 
alone would provide the added weight, 
but the metal melts at the sky-high 
figure of 6,000 degrees F., and it would 
be impracticable to try to heat a mass 
of 100 or 200 pounds to this tempera- 
ture. Adding relatively small quantities 
of copper and nickel to powdered tung- 
sten, it has recently been discovered, 
enables the mixture to be shaped in 
molds at only 2,600 degrees F., or with- 
in a few degrees of the melting point 
of iron. The resulting ultra-heavy alloy 
may also find application in rotors for 
gyroscopes, and in balancing weights 
for the motors of airplanes and racing 
cars. Another of its properties, ex- 
tremely low volatility at high tempera- 
tures, enables it to withstand the de- 
structive effects of electric arcs and 
therefore presages its use in contact 
points for circuit breakers that inter- 
rupt superpowerful currents of thou- 
sands of volts and amperes in industria] 
or other power lines. 


Electric Forceps Locate 
Metal Lodged in Body 


ATTACHED to a pair of surgical for- 
ceps, a signal-lamp device just invented 
will give the surgeon a “go-ahead” sig- 
nal during the course of an operation. 
When pieces of metal lodged within the 
body are being located by probing, 
electrical connections on the prongs of 
the forceps will make contact and light 
the signal lamp only when the metal is 
seized in the proper position for re- 
moval. The lamp, which is used in 
conjunction with X-ray apparatus, will 
not function when the forceps contact 
ordinary body tissues which provide 
inadequate conductivity. 


Slow-Motion Lightning 
Produces No Thunder 


“SLOW LIGHTNING” that produces no 
thunder has been discovered as the re- 
sult of studies made by General Elec- 
tric engineers, who found that electrical 
currents occasionally are built up and 
released slowly, that is, in one or two 
tenths instead of millionths of a sec- 
ond, as in conventional lightning. Al- 
though slow lightning looks like “fast” 
lightning, its existence may explain 
why during a storm some flashes are 
not followed by thunder. 
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Accountancy 


Home - Study 


made interesting and practical 
thru problem method 


countancy fits many men for posi- 

tions that pay three and five and ten 
thousand dollars a year—gives many other 
men unusual opportunity to start a profit- 
able growing business of their own. 

e only question is—just how practical 
is it for you to train yourself adequately in 
Accountancy through home study? 

And the answer lies in the LaSalle 
Problem Method. 

For this modern plan of training not 
only makes Accountancy study at home 
thoroughly practical but makes it interest- 
ing as well. 

ad here’s how: 


Y= know as well as we do that Ac- 


You Learn by Doing 


Suppose it were your privilege every day 
to sit in conference with the auditor of 
your company or the head of a successful 
accounting firm. Suppose every day he 
were to lay before you in systematic order 
the various problems he is compelled to 
solve, and were to explain to you the 
principles by which he solves them. Sup- 
pose that one by one you were to work 
those problems out—returning to him 
every day for counsel and assistance— 

Granted that privilege, surely your ad- 
vancement would be faster by far than that 
of the man who is compelled to pick up 
his Esowledge by study of theory alone. 

Under the LaSalle Problem Method you 
pursue, to all intents and purposes, that 
identical plan. You advance by solving 
problems. 

Only—instead of having at your com- 
mand the counsel of a single individual 
—one accountant—you have back of you 
the organized experience of a great busi- 
ness training institution, the authoritative 
findings of scores of able accounting 
specialists, the actual procedure of the 
most successful accountants. 

Thus—instead of fumbling and blunder- 
ing—you are coached in the solving of 
the very problems you must face in the 
higher accounting positions or in an 
accounting practice of your own. Step by 
step, you work them out for yourself— 
until, at the end of your 
training, you have the kind 
of ability and experience 
for which business is will- 
ing and glad to pay real 
money—just as it was glad 
to pay these men.* 


Five Men Who Tested 
and Proved It for You 


Foz instance, there was the 
plumber who started Ac- 
countancy training with us 
in 1916, After a short 
period of study, he took a 
position as bookkeeper for 
a year, and then became 
accountant for a leading 
automobile manufacturer— 


Send for 
This Book 


‘Names and addresses given on request. 


with two bookkeepers under him. Later 
he became auditor of one of the foremost 
banks in his state with his salary 325 per- 
cent larger than when he started training. 

He wrote, “My training is the best invest- 
ment I've ever made, showing a cash value 
running into five figures.” 

And the young clerk, earning $75 a 
month and then getting many times that. 
as general auditor for an outstanding, 
nation-wide organization. Within six 
months after he began our training, he was 
earning $125 a month and within four 
years, he was earning $250. 

Poyou wonder that he writes, “While 
LaSalle ads once seemed like fairy tales to 
me, now I know from personal experience 
that they are true”? 

Or let us tell you about two men—one 
a stenographer and the other a retail 
clerk—neither of whom knew more than 
the simplest elements of bookkeeping. One 
is now the comptroller and the other the 
assistant comptroller of a large company. 

“LaSalle training in Higher Accoun- 
tancy,” write both, “was the important 
factor in our rapid climb.” 

And if you are thinking about the C. P. 
A. degree and a public accounting busi- 
ness of your own, read about the p arma: 
cist who was earning $30 a week eleven 
years ago when a LaSalle registrar se- 
cured his enrollment for Accountancy 
training. Eight months later he left the 
drug store to take a bookkeeping job at 
$20 a week—less money but larger op- 
portunity. Three years later he passed the 
C. P. A. examination and a year later yet 
he was earning $5,000 a year. Now he has 
his own highly successful public account- 
ing firm for which he says, “My LaSalle 
training has been largely responsible.” 


One-Tenth of All C. P. A.’s Are 
LaSalle Trained 


If you want still more proof, remember that 1,600 
C. P. A.'s— approximately one-tenth of all those in 
the United States who have ever passed the difficult 
examination for this coveted ceruiicate—are Lasalle 
trained. 

Or remember that in our files—accessible on re- 
quest—are thousands of letters from our Accountancy 
Graduates reporting raaterial increases—some dow. 

le, triple—and even more—over 
their original earnings. 

‘And knowing these facts, ask 
yourselfiftherecan beany further 
question about the practicabili 
of this training for you-as 
rather if the real question is not 
about the size of your own am- 
bition and. the quality of your 
determination. 


For Accountancy is no magic 
wand for the lazy or the fearful 
of the quitter—it offers success 
only to the alert adult who bas 
the courage to face the facts and 
the will to carry on till the 


coupon be 
mailed, will bring you free the 
information that can open up to 
you the future of which you have 
dreamed—ability and income 
and success. 3 

Is it not worth getting that in- 
formation? 


LASALLE EXTENSION 


fession That Pays,” tel 


Position. 


Please mention Popuzar ScteNce MoNTHLY wien answering advertisements in this Magazii 


accountancy.and your training for success in that field. 


LASALLE EXTENSION, Dept. 283-HR, Chicago, Illinois 


Please send me, free of all cost or obligation, your 
of-pase, illustrated boo! 


‘Accountancy, the Pro- 
about the profession of 


penile pon today for | 
all details rot my plan | 
whereby, you can get 
training first and 
icin easy monthly pay- 
ments after your train- 


Actual Shop Practice 


Here at Coyne you are 
trained on real equipment 
1s Coyne" learn 

* method— under 


Taid my students in find 
ing a part time job by 
which they can help pay 
their living expenses 
while here. Send coupon 
for all details. 


Lifetime Employment. Ai 


‘Alter you graduate you get Ifctime employment 
help and in addition to this I give you & iietime 
advisory and review service. 


ELECTRIC REFRIGERATION 

‘Training Included Without Extra Cost 
‘This combination training itadio and. Nefrigera- 

ton) can be of great value to you. Whether you 

pe. into business for yougsel or get a job ‘working 

for a Radio Sales an ization, the 

fort that you ane trained tn vervicing Eicctis Re> 
8 wi u. Many Radi 


GET ALL THE. “FACTS 


Send coupon today for all detaile of my amazing 

plan where tt hen pay 

a f payments spread over an 

riod starting 60 days after your 12- 
period—Send coupon for det: 


1008 3304 Sid 407 MON GN3§ 


H. C. LEWIS, President, 
Radio Division, yee Electrical School 
S. Paulina St., Dept. 28-4H, Chicago, Ill. 


Dear Mr, Lewis: Please send me your Big FREE Book, 
and details of your Pay-After-Graduation Plan. 


Name.... 


Address 


Two Giant Industries 


AIR CONDITIONING NZ | 
ELECTRIC REFRIGERATION 


Wo supply trained men for America’s bw] 
fastest growing Industries. If you. can Wh | 
meet our requirements, we will train you 

time at home’ for a good 


Electr 
Ginaltion ng fields. In addition we wi 
give you ACTUAL Shop Practice when 
te, ana help You fo auality for 
Ie-employment with an’ excep- 
bright future. 
Can You Quality? | 
‘To be acceptable for enrollment you should 
be mechanically inclined, between ages of 
, have fair education and be able 
ter ‘references. 
GET FREE BOOK Set,amazine tacts about actual 
‘opportunities for ambitious men 
‘Our 


Jn Air Conditioning and Blectric Seka 


im 
UTILITIES recourse, INSTITUTE 
400-410 N. Wells St. ‘Dept: 328 Chicago, Ill 


Framework of a house with boxes of 
plaster board stacked to form walls. 
Concrete will be sprayed over ond 
cround these. In circle, workmen are 
seen gunning concrete onto the edge 
of the roof. Below, how the hollow 
rectangular "bricks" ore shaped out 
of strips of the flat plaster board 


| Concrete Homes Built 
| by Novel Method 


REATstrength, lightweight, 
and resistance to fire at 
moderate cost are claimed for a 
system of erecting concrete 
homes just invented by a Cali- 
fornia architect. Rectangular 
boxes made of plaster board are 
stacked in rows, reénforced with 
heavy wire mesh and steel rods, 
and backed by a light wooden 
framework to form the walls. 
Concrete is sprayed from air 
guns to build up a two-inch 
shell over and between the box 
stacks. Floors, roofs, beams, 
and trusses are erected in a 
similar manner. 


Light Drill Has Stand and Shaping Table 


THIRTEEN-OUNCE 


Above, the shap- 
ing table is in 
place. Its height 
can be adjusted 


electric 


drill 


now 


available to the handy man 
has a convenient stand for 
mounting the tool so that 


it can be set at any angle 
or position, thus leaving 
both hands free for guid- 
ing the work. Also avail- 
able with the drill is a 

small shaping table 

that is clamped to 


The drill mounted on the front end of 
its stand ond tilted ct the unit and is ad- 
the Proper angle, to justable to any de- 
leave the hands free sired height. Flat 


piecescan be routed 
or shaped by guid- 
ing them over the 


tool. Hand screws 
that can be quickly 
adjusted enable the 
operator to place 
the device in any 
position. 


table against the | 


FOREMEN! 


Every foreman, factory worker, manager, 
andambitious mechanic will ind a gold ming 
of information in “The Modern Foreman,” 
by Robert Grimshaw. This great work is'a 
complete $25 lecture course, pointing the wa: 
fo stecess, efficiency, better pay, and the job 
higher up. A complete study course in lead- 
ership; a handy, daily reference and guide. 

297 ‘pages, quick reference index, many 
tables, diagrams, illustrations and forms; bi 


typi and understand; ‘rich 
binding. |. Regular price $2, 
Pay postman 
lus postage on arrival. Sat- 
THE GREGG PUBLISHING COMPANY 
270A Madison Avenue, New York City 


Send no mon 
$1.98 finedon ginraneced, 


SUCCESS PLAN” for Distributors of Justrite 
COMBINATION SOLDERING ‘83 BLOW TORCH 


Amazing, New “Success Plan’? banishes | 


fuesswork for Distributors of the famous 
justrite Combination Soldering Tron and 
ow Torch, Questions answered on major 


points of seliing 
BiG MONEY tun or part time for men 
Who. will call on Mechanics, Engineers, 
ag) Plumbers, Sheet” Metal Workers, Garage 
Men, Battery Shops. ete., to demonstrate this 
MARVELOUS TOOL! Op: 
satisfaction on Tess than. M 


reds of uses “tn shops, plan 

ACT NOW! Distributorships open for men of 

ability. Write for Complete Information TODAY t 
JUSTRITE MANUFACTURING 

Dept, 142, 2061-81 Southport Ave., Chi 


yay Bay 


Hecate ie gegea i 


a 
yapt-32, 18 Went Sard Street, iy 


For several years, Diesol engines ‘have been replacing 
steam and gasoline engines in power plants, motor trucks 
nd busset, locomotives, ships, tractors, dredges, pumps, 
s4c, And now the nrat Diesel-powered passenger car is on 
the market, Our home-study course offers you a real op~ 
portunity to prepare for a worth-while position in this 
ar Seid, Wate TODAY for fl information, No blewien 
American School, Dpt. Drexel at 58th, Chicago 


AIR “CONDITIONING 


AND REFRIGERATION 


*@@ TRIAL LESSON 


Trained men needed. | Good pay. nitlen 
Tp aoa ARM O ie feoate time, "ike today 


Fae’ 
bcae TECHNICAL COLLEGE 


Tyo ca olen te learn Air Condi 
‘Rnoineering, “Arehtecture, Draft 
ott or Radios send for PER tae Book: 


Ventilating Louvers 
Serve as Windows 


NovEL window louvers for use in 
warm climates take the place of glazed 
sash, storm shutters, and Venetian 
blinds. Fitted with weather stripping, a 


nently in a standard frame can be 
closed, opened, or adjusted at any an- 
gle by means of an inside control arm. 
Affording ample protection against cold 
and storms, the burglar-resisting louver 
units serve to admit air and light as 
desired, 


Electric Vaporizer 


EARN MONEY 
Stringing TENNIS RACKETS 


‘An opportunity to earn as much as 
$3.80 for a few minutes of your 
spare time, String your own racket 
and save money. Tennis rackets 
need restringing frequently. Every 
stringing means profit for you. No 
experience needed—we teach you 
how. TOMGUT Equipment makes 
it easy. Costs practically nothing 
to start. Easy work. Begin NOW! 


Write today and we will send you 
Free plan and special offer on 
strings and stringing equipment, 


FRE 


THOMPSON MANUFACTURING COMPANY 


Name, 


Adidre 


SIHi TivW 


city, 
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Kills Insect Pests 


HOUSEHOLDERS can rid rooms, cellars, 
and closets of moths, ants, and other 
insect pests with a new electric vapor- 
izer. Plugged into an electric outlet, 
the unit heats a liquid insecticide and 
generates insect-killing fumes that are 
harmless to human 
beings and to dogs 
and other domestic 
animals. 


Plugged into 
an electric 
| outlet, this 
| unit creates 
insect-ki 
ing vapors 
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Aircraft Leaders Say== 


GET INTO THIS PICTURE 


"WHERE YOU GET FINEST 
AIRCRAFT TRAINING FOR 
AIRCRAFT INDUSTRY CAREERS 


you want to be a part of the great 
aircraft industry—if you want to 
get into the fascinating work of 
creating and building airplanes—then think 
of how much more secure your position will 
be with a background of Aerol.T.1 training. 


At this new aircraft training school you 
learn aircraft construction from the ground 
up—your instruction procedure is super- 
vised by the famous aircraft builders on the 
Executive Board—your course includes ma- 
terial never before released by the industry. 


You learn on actual aircraft plant equip- 
ment. Everything necessary, from the small- 
est hand tool to the huge hydraulic presses, 
is provided in the Aero |.T.1. shops—the 
same type modern equipment you will find 
in the leading aircraft plants. 


In no other school have actual aircraft pro- 
duction methods and facilities been so thor- 
oughly duplicated as at Aero I.T.1, Get full 
details of what this means to you. Send 
coupon now. 


Executive Board 


John K. Northrop 
President, The 
Northrop Corp. 
€. A. Van Dusen 
Vice-President, 
Consolidated 
Aircraft Corp. 
Robert E. Gross 
President, Lock- 
heed Aircraft 
Corporation 


Aero LTE. students 


Future airpl: 
builders practicins 
their craft. 


| AERO INDUSTRIES TECHNICAL INSTITUTE 


5247 West San Fernando Road, Los Angeles, Calif. 
pec m———--- ----- ----- 5 


send complete information on the | 
|. training system and courses. 1 


Know Electricity as 
Experts Knowlt / 


and Get an Expert’s Pay! 


ECOVERY has begun! The months ahead are 
charged with significance and expectation. What 
will you do to get the jump on the other fellow? 
‘Thousands of men have used 


The Croft Library 
of Practical Electricity 


‘The Croft Library is a complete electrical educator. It is 
founded on practice—on 20 years of shirt-sleeve experience— 
an work as it 1s actually done. It ts jammed from cover to 
cover with the lind of bard-headed facts sun want. Written 
0 that the beginner ean eastly understand, it, 

‘0 thorough, that it ts the daily 

clectrical workers and engineers. 

ou need to know about motor 
Inutators, transformers, circuits, 
systems--electrical machinery 0 
and power—wiring of finished bulidings underwriters nd 
municipal requirements—illumination in its 

the most improved mothods of HightIng—lamps: an 
fects, ete—how to do a complete Job, from estimat 
completion. 


No money down—easy payments 
Fill in and mail the coupon attached and we will 
entire set of seven volumes for ten days" Free Ep 
We take all the risk—you assume no obligation, 


ulde of 90,000 hight. paid 
you the things 


Croft tel 


If you de- 

elde to keep the books, send $1.50 In ten days and the balance 

at the rate of $2.00 a month. Send the coupon NOW and see 
nee for yourself. 
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New Electrical Tester 
Checks Appliances 


The device plugs in the house circuit 


ELECTRIC light bulbs of any type, size, 
and base, as well as electrical appli- 
ances can be checked easily with a new 
universal tester now available to home 
owners. Designed for mounting either 
on a wall or on a bench top, the unit is 
simply plugged into the regular house 
lighting line. Special socket contacts 
are provided for testing bulbs and fuses, 
while long extension cords provide a 
means for testing wiring circuits, motor 
windings, and similar bulky electrical 
equipment. 


(Jwestiony 


FROM HOME OWNERS 


Q.—Wuat chemical should be added 
to make a cement mixture black? How 
much should be used to each bag of 
cement ?—M. W. E., Poughkeepsie, N.Y. 

A.—MANGANESE oxide in the propor- 
tion of eleven and a quarter pounds to 
each bag will produce a black cement. 


Laying Linoleum 

H.L. V., MILWAUKEE, WIS. When lay- 
ing linoleum, make sure that the floor 
surface is smooth, as ridges or raised 
parts of the floor boards will soon cause 
cracking in the linoleum covering. Be 
sure to smooth the sharp edges, fill 
cracks with some substance such as 
plastic wood, and build up low or sag- 
ging spots to the general floor level. 


Solvent for Old Putty 


Q.—IN REPAIRING a number of broken 
panes on our glass-inclosed porch, we 
find it rather difficult to remove the old, 
hardened putty. Is there a good solvent 
that will soften up the putty for easy 
removal ?—K. S., Springfield, Il. 

A—PAINT over the dry putty with 
a brush dipped in a solution of caustic 
soda. After about ap hour, the putty 
will be soft and easy to remove. 


Aging New Shingles 

Q.—WHEN patching a roof with a 
number of new shingles, what can be 
done to make the new wood look weath- 
ered and blend in with the old?—H. G., 
Cleveland, Ohio. 

A.—ARTIFICIAL weathering can be ac- 
complished by staining the new shingles 
with a thin solution consisting of linseed 
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A FREE TRIP 


(ALL EXPENSES PA‘D) 


s Would you like to take a trip 
to Italy next summer, all ex- 

penses paid? The opportunity 

isyours. If you have never: 


of these glorious vacation trips. 
No special qualifications re- 


Ir 
blank, But you must act at once. No appli 
accepted after February 7. Final Contest seRysike 188 
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oil and turpentine in equal parts, to- 
gether with enough dry coloring such 
as burnt umber or lampblack to give 
the desired tint. 


Water Stains from Shellac 
Q—water spilled from our break- 
fast table has made white spots on the 
shellac-finished floor. How can these be 
removed ?—J. K. B., Sarasota, Fla. 
A.—ALTHOUGH you may have to scrub 
the floor with a varnish remover and 
refinish it, you might try wiping the 
spots with a cloth saturated in dena- 
tured alcohol. 


Cementing Joints in Leather 

H. G. R., Hupson, N.Y. Joints in 
leather can be made with ordinary rub- 
ber cement of the kind used in repair- 
ing automobile tires. Roughen the sur- 
faces of the leather, apply a thin coat 
of cement, and allow it to dry thorough- 
ly. Do the same with a second coat of 
cement, then press the parts firmly to- 
gether. 


Tightening Nails in Plaster 


R. U., JEFFERSON CiTy, Mo. When a 
nail that has been driven into a plaster 
wall becomes loose, it can be made rigid 
by the following method. Remove the 
nail, and wrap around it some sort of 
wadding that has been saturated in 
glue. Put the nail and wadding back 
into the hole, pressing in firmly. Use 
enough wadding to fill the hole formed 
by the loose nail. 


Estimating Shingle Nails 

Q—Is THERE any rapid way of esti- 
mating the number of four-penny nails 
required for a shingling job?—R. M. S 
Paterson, N.J. 

A.—A REASONABLY accurate method 
of determining how many four-penny 
nails will be required for shingling is to 
figure the amount on the basis of five 
pounds of the nails for each thousand 
shingles to be used. 


Adjusting Gas Flames 

Q.—Wuat is the proper color for the 
flames on the burners of a kitchen range 
using ordinary commercial illuminating 
gas? I am anxious to get maximum 
efficiency for cooking.—K. R. O., York, 
Pa. 

A.—THE most efficient adjustment is 
obtained by turning the air shutter until 
the flame is of a greenish-blue color 
and as lively as possible. 


Painting Window Screens 

Q.—CAN you name several prepara- 
tions for preserving window screens? 
—M. C. L. 

A.—EITHER use regular screen enamel 
or an asphaltum varnish thinned out 
with turpentine. Boiled linseed oil, with 
a little turpentine and sufficient lamp- 
black added, is very easy to apply with 
a small piece of close-grained sponge. 
If the screen is of a galvanized material, 
alternate this treatment from year to 
year with spar varnish thinned out with 
turpentine. 


The Man with 
— Mind” 


“Ought to put over that 
Money-making Idi 


OU know this man_as well as you know 
YOURSELF. His mind nibbles at EVERY- 

THING and masters NOTHING. He al- 
ways takes up the EASIEST thing first, puts it 
down when it gets HARD, and starts something 
else. JUMPS from ONE THING TO AN- 
OTHER all the time! 


There are thousands of these PEOPLE WITH 
GRASSHOPPER MINDS in the world and they 
do the world's MOST TIRESOME TASKS—get 
but a PITTANCE for their work. 


If you have a “Grasshopper Mind” you know 
is TRUE—and WHY, Even the BLAZ- 
can’t burn a hole in a little piece of 
Tl PAPER, unless its rays are concentrated 
ON ONE SPOT! 


Yet you KNOW you have intelligence and 
ability. WHAT'S holding you back? Just one 
fact—one SCIENTIFIC fact—PROVEN and 
stated by the world’s foremost scientists and psy- 
chologists. You are using only ONE-TENTH of 
your real BRAIN-POWER! The mind is like 
a muscle. It grows in power through exercise 
and use. It weakens and deteriorates with idle- 
ness, Increase your BRAIN-POWER and you 
will increase your EARNING POWER. 


But HOW? Merely gamble a postage stamp. 
Send the coupon below for a copy of “Scientific 
Mind Training.” 


This little book will tell you the secret of self- 
confidence, of a strong will, of a powerful mem- 
ory, of unflagging concentration, of keen imagi- 
nation—showing you how to banish negative 
qualities like forgetiulness, brain fag, indecision, 
self-consciousness, lack of ideas, mind wandering, 
lack of system, procrastination, timidity. 


Men like Sir Harry Lauder, Prince Charles of 
Sweden, Frank P. Walsh, former Lieutenant Gov- 
ernor Lunn of New York, and hundreds of others 
equally famous, praise the simple method of in- 
creasing brain-power described in this free book 
about Pelmanism. It has helped over 750,000 
OTHERS during the past 25 years! 

You have only A POSTAGE STAMP to lose 
by writing for your copy. may GAIN thou- 


sands of dollars, peace of mind, happiness, inde- 
pendence! Don't wait. Mail the coupon NOW. 


THE PELMAN INSTITUTE OF AMERICA 
Dept. 72, Pershing Building, New Rochelle, N. Y. 


THE PELMAN INSTITUTE OF AMERICA 
Dept. 72, Pershing Building, New Rochelle, N. Y. 


Please send me without obligation your free booklet, 
“Scientific Mind Training.” This does not place me 
under any obligation and no salesman is to call on me, 


Name.. 
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Odd Earthquake Lights 
Studied by Scientists 


OBSERVERS who have reported seeing 
globes and beams of fire, sparks, lumi- 
nous clouds, and flashes like lightning 
in the sky, during destructive earth- 
quakes, have finally been cleared of the 
charge of being victims of an over- 
active imagination. The phenomenon 
does exist, the latest scientific opinion 
concedes, though its cause remains baf- 
fling. 

“Earthquake lights” first were re- 
ported in the year 89 B. C. Twenty- 
eight years ago, an Italian, Prof. I. 
Galli, catalogued 148 luminous displays 
observed during earthquakes. Seismol- 
ogists remained skeptical, nevertheless, 
until the great Japanese earthquake of 
1930, when two members of the Earth- 
quake Research Institute of Japan wit- 
nessed at first hand one of the most 
vivid examples on record. They sup- 
plemented their own observations by 
those of 1,500 others. Most of the ob- 
servers saw the night sky lighted up 
with flashes resembling sheet light- 
ning, but of longer duration. Where 
the ground rocked most violently, at the 
center of the earthquake area, lights 
were seen dancing fitfully in every di- 
rection, and a row of balls of fire ap- 
peared in one part of the sky. On the 
east side of Tokyo Bay, observers saw 
beams like auroral streamers radiating 
from the horizon. In a suburb of Tokyo, 
the landscape was lit up more bril- 
liantly than by moonlight, and in the 
city itself, objects in an unlit room 
became plainly visible. Some observers 
reported the light as pale blue or white; 
others, as reddish or orange in color. 

Commencing just before the earth- 
quake, the luminous displays continued 
until some time afterward, reaching 
their height at the time of the most 
severe shocks. Weather records show 
there was no thunderstorm at the time, 
eliminating lightning as a possible ex- 
planation. Sparks from broken high- 
voltage electric wires could not have 
been responsible, as the lights were 
seen in many places where there were 
no such wires. The luminous displays 
apparently could be traced only to the 
earthquake itself. 


New Chemical Makes 
Clothing Stainproof 


CLOTHING made of fabrics treated 
with a new chemical is not only pro- 
tected against water, coffee, and fruit- 
juice stains, but can be cleaned simply 
by a brisk shaking. Bathing suits so 
treated will dry almost at once, and 
silk dresses and sheer stockings shed 
rain, muddy water, and other liquids by 
the easy expedient of shaking them 
out. Usual waterproofing methods close 
the spaces between threads with some 
such material as rubber. The new 
chemical combines with the surfaces of 
the fibers, causing liquids to run off 
them as rapidly as from a red-hot 
stove. It is reported to be equally suc- 
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POPULAR SCIENCE MONTHLY 


OF LIFE 


WHENCE came the knowledge that 

built the Pyramids? Where did 
the first builders in the Nile Valley acquire 
their astounding wisdom that started man 
on his upward climb? Did their knowledge 
come from a race now submerged beneath 
the sea? From what concealed source came 
the wisdom that produced such characters 
as Amenhotep IV, Leonardo da Vinci, Isaac 
Newton, and a host of others? 

Today it is known that they discovered 
and used certain Secret Methods for the 
development of their inner power of mind. 
They truly learned to master life. This 
secret art of living has been preserved and 
handed down throughout the ages and to- 
day is extended to those who dare use its 
profound principles to meet and solve the 
problems of life in these complex times. 


This Sealed Book -- FREE 


Has life brought you that personal satis- 
faction, the sense of achievement and 
happiness that you desire? If not, it is 
your duty to yourself to learn about this 
rational method of applying natural laws 
for the mastery of life. To the thoughtful 
person it is obvious that everyone cannot 
be entrusted with an intimate knowledge 
of the mysteries of life, for everyone is not 
capable of properly usin; it. But if you 
are one of those possessed of a true desire 
to forge ahead and wish to make use of 
the subtle influences of life, the Rosicru- 
cians (not a religious organization) 
send you A Sealed Book of explanation 
without obligation. This Sealed Book tells 
how you, in the privacy of your own home, 
without interference with your personal 

affairs or manner of living, may 
receive these secret teachings. Not 
weird or strange practices, but a 
rational application of the basic 
laws of life. Obtain your com- 

= plimentary copy by addressing 

your inquiry to Scribe H.R.E. 


The ROSICRUCIANS 
(AMORC) 
San Jose, California 


Send for 
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Colored Fly Paper 
Attracts Insects 


FLY PAPER in blue and red, instead of 
the customary yellow, is the invention 
of William S. Kell, of Upper Darby, 
Pa. Moreover, the new paper contains 
blocks on which there is no sticky sub- 
stance at all. These blocks are criss- 
crossed by paths of rough paper, 
leading towards sections treated with 
the adhesive. Kell based his invention 
on the knowledge that flies are 
attracted by certain colors—including 
blue and red—and repelled by others, 
and that they prefer to walk on rough, 
rather than on smooth, surfaces. The 
ordinarily wary house fly is attracted 
by the colored paper, alights on it and, 
if it lands on an untreated section, 
seeks out the rough paths which it fol- 
lows to its doom. 


Whiskers Grow Faster 
in Warm Weather 


WHISKERS grow faster in warm 
weather than in cold, according to stud- 
ies made during the course of an entire 
year by Dr. Paul Eaton of the Florida 
State Board of Health. Dr. Eaton 
measured samples of his beard shaved 
from the same section of his face at 
approximately the same hour every 
day for a year. He found that the 
samples, washed clean of shaving soap 
and dried, measured on the average 
.305 millimeters in length in January. 
From February until September, the 
measurements, made under a micro- 
scope, increased until they were a half 
a millimeter. During the year, the en- 
tire growth of the experimenter’s beard 
was a little more than six inches. 


New Automatic Stove 
Prepares Entire Meal 


SEVERAL cooking compartments, each 
controlled by its own thermostat, make 
up a new type of stove that automati- 
cally prepares a complete meal. Foods 
are fed to the various compartments 
by individual conveyor belts that travel 
at predetermined speeds, and the 
amount and quality of the cooking are 
regulated by the speed of the belts and 
the temperatures within the compart- 
ments. The various dishes of a single 
meal are routed through the stove so 
that they all will be finished and ready 
for the table at the same time, accord- 
ing to the inventor. The device fries, 
roasts, boils, or broils foods as desired. 


Television Screen 
Made of Velvet 


TELEVISION screens of chemically 
treated fine velvet have been employed 
successfully. The cloth permits en- 
larging the viewing area, and gives 
reproductions of increased intensity and 
clarity. A patented oxidizing process 
renders the velvet suitable for the new 
use. 
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FOR INVENTORS 


PATENT YOUR IDEA, Write im- 
mediately for, two free books 

“Patent Protection” and “W 

and How to Sell an Invention.” 


Fully explain many _ interesting 
points to inventors and illustrate 
important mechanical _ principles. 


‘With books we also send “Evidence 
of Invention” form. Prompt serv- 
ice, reasonable fees, thirty-nine 
rears’ experience. Avoid risk of de- 
lay. Address: Victor J. Evans & 
Co., Registered Patent ‘Attorneys, 
0-8. Victor Building, Washington, 


INVENTORS: WRITE FOR free 


coy OINTERS ON PRO- 
MOFING INVENTIONS.” Na- 
tional Service Bureau, Dept. K, St. 


Louis, Mo. 

HAVE YOU A sound practical in- 
vention for sale, patented or un- 
atented? If so, write Chartered 
institute of American Inventors, 
Dept. 3-A, Washington, D. C. 

INVENTIONS PROMOTED. 
PATENTED. or Unpatented. 

Write Adam Fisher Company, 183 
Enright, St. Louis, Mo. 


DON'T TELL ANYBODY the se- | 
ret of your invention! Take steps | 
to protect it before it’s too late! 
Get our Free “Certification Of In- 
vention” and two Free books. They 
answer hundreds of Patent pee 
tions and explain our Deferred Pa: 
ment Plan. ‘Strictly confidential 
service. U. S. Registered Patent 
Attorneys. Over 62 years’ expe- 
rience serving inventors all over the 
world, Write for free books Today! 
C. A, Snow & Co., 2700 Snow Build- 
ing. Washington, "D. C. 
“INVENTOR'S GUIDEBOOK” 
CONTAINING 96 mechanical 
movements and advice about pat- 
enting, selling inventions, _ also 
“Record of Invention”. Free. Frank 
B. Ledermann, Patent Attorney- 
Engineer, 154 Nassau Street, New 
York. 
PATENTS—TRADE MARKS. 
Preliminary advice, book and di 
closure form free. Personal serv’ 


Irving L. McCathran, 1050 Interna 
tional Bldg., Washington, D. C. 
Registered Patent Attorney. 


= “PATENT PARTICULARS: 

AND Blanks, Free: Government- 
Registered tent Attorney 31 
Yeers: Sterling Buck, P-629 F, 
‘ashington. D. C. 


PATENT SEARCH $2.00, WE sell 
inventions. | Peldyne | Company, 
Engineering Building, Chicago, Il- 
inois. 
———— 


PATENT ATTORNEYS 
—_—————<$<—_—_—_ 


INVENTORS: SEND IMMEDI- 
ATELY for your copies of our 
new free books, “Patent Protection” 
and “Suggestions on Selling an In- 
vention.” ixty-eight pages of in- 
teresting facts. They tell how Pat- 
Laws protect you; kind of 
ketch or model needed; simple 
steps to take without cost; how suc- 
cessful inventors have secured 
nancial a: tance; show interesting 
inventions; illustrate important me- 
chanical movements. With book we 
also gend free Evidence of Inven- 
tion form to help estabish date of 
disclosure. Prompt service, reason- 
able fees, special deferred payment 
plan, Strictest secrecy. Thirty-nine 
years’ experience. ighest refer- 
ences, Write us today. The facts in 
our books are worth money to the 
man with a good invention. Ad- 
ess: Victor J. Evans & Co., Reg- 
istered Patent Attorneys, 58-B Vic- 
for Building, Washington, D. C._ 
INVENTORS. DO YOU feel you 
have a valuable invention? 
novel invention may produce some- 
thing salable if patented. Are you 
groping in the dark—getting no- 
where? Learn how other men with 
inventions attained success. Write 
for our FREE Book, “Patent Guide 
for the Inventor” which tells you of 
fields where inventions bring profits 
if they are good patented ones. 
CLARENCE A. O'BRIEN & HY- 
MAN BERMAN, Registered Patent 
Attorneys, 697-A Adams Building, 
Washington, D. C. 
INSTRUCTIONS “HOW TO Es- 
tablish Your Rights” and form 
“Evidence of Conception” sent 
Free! Lancaster, Allwine & Rom- 
mel, 413 Bowen Building, Wash- 
ington, D. C. 
INVENTORS—SEND FOR free 
copy my 72-page book on patents. 
Reasonable terms. Prompt action. 
Confidential, personal service. L. F. 
Bands lphy Dept. 340-A, Washing- 


to 
WE SUCCESSFULLY SELL 

ventions, patented and unpatent- 
ed. Write for proof and tell us what 
you have for sale. Chartered Insti- 
tute of American Inventors, Dept. 
3-B, Washington, D. C. 


20 


PATENTS. BOOKLET FRE 

Highest references. Best results. 
Promptness assured. Watson E. 
Coleman, Patent Laviyer, 724 Ninth 
St., Washington, D, C. 


FORMULAS, PLANS, ETC. 


KEEP COOL WITHOUT Ice! 

Ice-Ola Artificial Ice keeps food, 
drinks, etc., cool. and fresh. No 
more ice bills. Costs only a few 
cents to make. Formula, $1.00. S. 
George, 285 E. Queen, Philadelph 


ANALYSIS, RESEARCH. NEW- 
EST guaranteed formulas. Bi 
est catalog free. Special tE8 
jeads. GIBSON LABORATORY, 

Chemists, FA-1142 Sunnyside, Chi- 

cago. 

GUARANTEED FORMULAS. 
NEW Fast Sellers. None better. 

Lowest prices. Catalogue FREE. 

KEMICO, 500 Park Ridge, Illinois. 

FORMULA TO FIGURE winding 
for Three Phase Induction Mo- 
tors, $1.00. Motor Data, Box 7631, 
Kansas City, Mo. 
FORMULAS—LATEST MONEY 
Makers. Literature Free. E-Bel- 
fort, 4042 N. Keeler, Chicago. 
FORMULAS, CHEMICALS, CON- 
TAINERS. Literature free. Far- 

rand Chemical Co., Tyrone, Penna. 

MONEY MAKING FORMULAS 2c. 
Send for list. Address Ben Buller, 
P.O. Box 211, Henderson, N. C. 


EDUCATIONAL & INSTRUCTION 


INCOME FROM YOUR camera in- 

stead of expense. Low cost home 
course teaches you to make photo- 
graphs for magazines, newspapers, 


advertisers. ‘Tremendous demand. 
Earn good money wherever you live. 
Free book. niversal Photogra- 


jew 


phers. Dept. S, 10 W. 33rd St., 
ork. 
300,000 USED TECHNICAL AND 

business books. Sold, rented, ex- 
changed. All subjects. Satisfaction 
guaranteed. Cash paid for used 
books. Complete details and illus- 
trated bargain catalog free. Send 
name. Nelson Co., 3327 Manhattan 
Bid; Chicag¢ 
BECOME BUSINESS INVESTI- | 

GATOR. Earn good fees in pleas- | 
ant spare-time work. Write! Busi- | 
ness Detctive System, 1009 Oak, El- 
mira, N. Y. 


Please mention Poputar Sctexce MontHty when answering advertisements in this magazine. 


FREE INSTRUCTIONS. MAKE 
powerful astronomical telescope 
in one evening. Extremely low cos 
Atemsco, Box 213R, Flushing, N. 
GET YOURSELF A 1938 Govern- 
ment Job. Start $105 to $175 
month. “Dependable employment. 
Men-Women. Prepare immediately. 
Short hours.’ Influence unnecessary. 
Common education usually suffh- 
cient. Full particulars, list, posi- 
tions and sample coaching FREE. 
Write today sure. Franklin Insti- 
gute, _Dept._M49,_ Rochester, N.Y. 
RADIO ENGINEERING, BROAD. 
CASTING, aviation and police 
radio, servicing, marine and Morse 
telegraphy taught thoroughly. All 
expenses low. Catalog free. Dodge's 
Ina itute, Poplar St., Valparaiso, 
ind. 
USED _ CORRESPONDENCE 
COURSES and Educational 
Books sold or rented. Inexpensive. 
Money-back guarantee. Write for 
Free Catalog listing 4000 Bargains. 
(Courses bought). Lee Mountain, 
Pisgah, Alabama. oe 
AUTHENTIC HENRY SYSTEM. 
Diploma to graduates. (Either 
sex). Particulars. Scientific Fin- 
gerprint Institute, Box $54, Wor- 
cester, Mass. 
MODERN WOOD SCULPTURE. 
Complete instruction book on 
carving statues, $1.00. Lee Wood, 
Art Studio, Dept." 7, Centerville, 
jowa. 


CHEMICALS & APPARATUS 


LEADING SCHOOL SUPPLY 
house offers chemicals and appa- 

ratus of professional quality at low- 

est school prices. Send 

for FREE ill 

atest 


111 E. 22nd St., 
HANDBOOK FOR CHEMICAL 

‘experimenters. Illustrated. Hun- 
dreds of experiments, 50c. Experi- 
ment booklet, 15c. Reading Scien- 
ic Company, Reading, Pa. 

FREE PLANS F xpensive 
natural gas generator. New style 

Bunsen Burner for natural gas, de- 

velops up to 2000 F., stays lit! $1. 

postpaid. Angelus Mfg. Co., Box 

885, San Angelo, Texas. 

MAGIC CHEMICAL SUBMA- 
RINE, three issues chemical mag- 

azine, book of experiments, new 

chemical catalog, everything for 25c 
coin. Clinton Chemical Company, 

Swedesboro, New Jersey. 

CHEMICALS Sc. QUANTITIES. 
CATALOG Esc. Fleischer’ 

Laboratories, Everett. Ma: 

RUBBER LATEX. DIME brings 
literature, twenty _experiments. 

Eastern Latex Labs., Box 53 Dept. 

S, Canton, Mass. 

ANALYSIS. RESEARCH. NEW- 
EST guaranteed formulas. Big- 
est catalog free. Special prices, 
leads. Gibson Laboratory, Chem- 

ists, FD-1142 Sunnyside, Chicago. 


WELDING, SOLDERING 


DODGE ARC-WELDER. Build 

your own 40 volts, 25-200 am- 
peres, direct current from old North- 
east Dodge 12 volt automobile gen- 
erators. 120 amperes from one gen- | 
erator, using one-eighth electrodes, 
200 amperes, three-sixteenths elec- 
trodes from two generators etc. Low 
cost and upkeep. Results guaran- | 
teed Certified Instructive | Plans 
$1.00 COD. $1.12 Air Mail 12c 
extra, Welders Club of America-W, 
Box 3432, Merchandise Mart, Chi- 
cago. 


75.125 AMPERE ARC WELDER 
from Dodge generator. Complete 
plans and valuable catalog 35c. 50 
other generator changes. LeJay 
Manufacturing, 223 LeJay Bldg., 
Minneapolis, n. 
MOULDS TO CAST lead soldiers, 
244 ‘different kinds. Send 5c 
stamp for illustrated catalogue. Ct. 
Schiercke, Ghen: 
ELECTRIC ARC WELDER, only 
22c ‘a day! Sensational Common- 
wealth all-purpose, heavy duty, con- 
tinuous operation ‘Arc Welder only 
$5.75 down—balance payable over 
10 months from profits. Handles all 
welding—lightest sheet metal to 
heaviest castings. Operates from 
any electric socket. Complete, noth- 
ing else to buy. 10-Day Trial. De- 
tails FREE. Commonwealth, Dept. 
78, Cincinnati, Ohio. 
LEARN TO WELD. 


110 volt elec- 


ACETYLENE ELD) 
EQUIPMENT, $25.00 to $50.00. 
Box 331, Hamilton, Ohio. 
BLUEPRINTS & PLANS 


BLUEPRINTS FOR CHEST of 

twenty drawers. Very handy for 
home workshop. $2.00, postpaid. 
Graftco, Box 92, West Springfield, 


. 
ey 
HOME CRAFTSMEN 
20 FULL-SIZED LAWN ornament 
patterns of animals, birds, etc, 
25c. 20 full-sized silhouette pa 
terns 25c, 20 full-sized novelty pa 
terns of book ends, door stops, etc., 
25c. Modern Woodcraft, Saginaw, 

Michigan. 
DESIGN YOUR OWN furnitur 
Our complete course shows yor 
how, Only $8.50. Invaluable to 
home craftsmen. Write for descrip- 
tive folder. Klok Institute, 430 
Lyon, Grand Rapids, Mich. 
JIG AND BAND Saw Blades, etc. 
One dozen rted Jig ' saw 
blades 30 cents prepaid. Literature 
upon request. Homecraft Supply, 
x 101, Au inois 
ASTICS, LUMINUM, 
Dowmetal, monel,'stainless steel, 
gears, etc. New catalog now ready 
10c coin. Hobby Supply Hous 
Box 2014, Pittsburgh, Penna. 
KNOCKDOWN FURNITURE, 
LUMBER, panels, plywood. Send 
10c for catalog. Giles & Kendall 
Co., Box 575, Decatur, Alabama. 


ELEC. SUPPLIES & EQUIPMENT 


AUDEL'S HANDYBOOK OF 
electricity. For Engineers, Elec- 
tricians, Students and all interested 
in Electricity. A quick, simplified, 
Teady reference, giving complete in- 
struction and practical information. 
Easy to understand. A reliable au- 
thority and a handy helper that 
answers your questions. 1340 pages. 
2600 Illustrations. Price $4.00, Post- 
aid. Money back if not satisfied. 
heo. Audel. Publishers, 49 W. 23 
St., New York. 
ELEVEN 14-HP GENERAL Elec- 
tric Motors, 60 cycle 1 phase, 110 
Volts, 3450 RPM like new. $8.25 
each.’ Send check to Erie Electric 
Motor Company, 124 Church, Buf- 
falo, N. Y. 
ELECTRIC PEN ENGRAVES all 
metals, dollar prepaid. Hudson 
Bros., East Syracuse, N. Y. 


POPULAR SCIENCE MONTHLY 


— 
HIGHGRADE SALESMEN 


——— 
MEN WITH CARS to sell new 

electric arc welder to mechanics, 
repairmen, factories. Wholesales 
$2.50. Five minute demonstration 


makes sales. Up to 150% profit. 
Trindl Products, 2225-E8, Calumet, 
Chicag 


ADVERTISING BOOK MATCH 
factory offers you amazing oppor- 
tunity. We are largest in world 
selling direct. Big cash comm., 
bonuses. Full-part time, big repeats. 
Samples and kit free. ‘Match Corp. 
of America, Dept. N-2, 6041 Grand, 
Chicago. 
TIRE ACCESSORIES, GUARAN- 
TEED 10,000 mile "Tiger Grip 
Tire ‘Patch, and complete fast-sell- 
ing line auto accessories. Sales- 
men-distributors easily make up to 
$75 weekly, and over. Protected ter- 
ritory. Economy Rubber Products 
Co.. 845 Burkhardt, Dayton, Ohio, 
STARTLING INVENTION. 
POCKET adding Machine, Na- 
tionally advertised $2.50. | Whirl- 
wind Seller. Big profits. Calcula- 
tor Manufacturing Co., Box 1118, 
Dept. A, Chicago. 
SALESMEN TO SELL hardware 
s and garages, Powerful new 
ling specialty. Liberal com- 
missions. Repeats. Dept. 138A, 
Coronado, St. inn, 
EXCLUSIVE REPRESENTA- 
TIVES APPOINTED. Faucet 
water softener. Revolutionary. Lux- 
usoft, Sausalito, California. 
MONEY MAKING 
OPPORTUNITIES 
MAGIC ELECTRIC BRUSH. Ri 
tails $1.50. Your profit 75c. "U: 


static electricity. No wir 

teries or expense, Carry in 

pocket. Unbreakable, Send for 

ie and particulars.” Donald Brush 
ompany, Household Di ‘am- 

den, New Je 

LIKE TO WRITE? Earn ex 
Money. Preparing newspaper cl 

pings for publishers. Simple, f 

cinating, profitable. “Stamp br 


ge 

detai iv. 31, National Press, 

Hohm Bldg., 6th ‘and Western, Los 
Angeles, Cai! 

WEAR FINE HOSE, I 

out cost with outfit whi 

orders for amazing new ho: 


ry. Re- 


placement guaranteed against holes, 
snags, and runs. Rush name and 
hose ‘size. Wilknit, Desk 80-B, 


Greenfield, Ohio. 
ANNOUNCING A NEW Money 
Making Book Service Opportun- 
ity, Hardly any capital. A thou- 
sand openings operated ‘anywhere. 
All by mail. Complete plans, ideas 
$2, Folder FREE. Write Julius, 
Amarillo 33 Tex: 
MRS. M, EARNED $267, three 
‘weeks, raising mushrooms in cel- 
lar! Exceptional, but your cellar, 
shed perhaps suitable. We buy 
crops. Book free. United, 3848 L: 
coin Ave., Dept. 237, Chicago. 
STEADY WORK, GOOD Money, 
Own Boss, in your locality. If 


mechanically’ inclined write CON- 
NAN, 508 S, W. Second, Portland, 
Oregon. 


“SUCCESS__BEACON” MAG. 
‘ZINE. Fifty pages. moneymak- 
ing opportunities, ideas, _ plans. 
Dime. Jay, Publishers, 6054-R Ken- 
wood, Chicago. 
FREE BOOK DESCRIBING Mon- 
eymaking Plans. Continental, 201 
MeLean Avenue, Yonkers, New York, 
MAKE MONEY FACTORY pro 
osition. Little Nut Vendor, Man- 
ufacturers, Lansing, Michigan. 
SPARE OR FULL time work! Big 
*\ profits! Particulars free! Seco 
Service, Box 337, Alice, Texas 
COMPLETE! “ALL PROFIT™ 
Mailorder plan, 15c._ “Rayway” 
Service, Raymond, Calif. 
HOME INDUSTRIES, 44 PAGES, 
year 10c, Melotz Publisher, Ben 
son, Nebr. 
AFTERNOONS FREE! $300 M' 
home! No canv. Expect surprise! 
FOLIO, Sta. L. Los Angeles. 
WHERE TO BUY at lowest whole- 
sale s._Information free. 
Yorena, Box M-312, Bayonne. N 


100 PROFITABLE MAIL ORDER 


nishing outfits and instructions, 
operating Specialty Candy Factory 
ft 


home. | Men and women, earn $25 
me to $60 weekly, all or spare time. 
(Our 29th year Booklet free. 
Hillyer Ragsdale, Inc. 
East Orange, N. J. 


MAN IN EACH town to Plate 

Auto Parts, Reflectors, Bicycles, 
Fixtures, Mirrors, by late method, 
Simple plan of manufacturing at 
home starts you in good payin 
business. Free particulars an 
proofs. Gunmetal Co., Ave. G., De- 
catur, Illinois. 


BIG CASH INCOME from cheap 


‘Drawer 14, 


potatoes. New process, non- 
reasy, different, erior taste. 
joom ‘season at |. Low cost 
equipment. Write, Long-Eakins, 


647 S. High St., Springfield, Ohio. 
EARN $25.00 WEEKLY, WORK- 
ING two hours daily.’ No cai 
vassing or manufacturing. No in- 
vestment necessary. Business Op- 
ortunities, Box 5005, Dept. 33, St. 
aul, Minn. 
MAKE YOUR OWN rubber molds 
that need no greasing. Begin- 
ners outfit $1.00. Satisfaction guar- 
anteed. Details free. John June, 
101-A Beech, Holyoke, Mass. 
OPPORTUNITY FOR MAN to get 
into something for himself—be 
own boss, ig. Start 
with as little as $75.00—Proven 
moneymaker. Write B. Wing, Box 
R, Central Station, Toledo, Ohio. 
EARN MONEY IN any crowd. 
Call names of strangers; tell un- 


spoken questio: rofessional 
course mind reading. Spirit writing, 
etc., $1.00. Hendersen, Box 341, 


Bernardino, Cali! 


YOU'LL LIKE RESILVERING 
mirrors, " autoparts, reflectors, 
Making Chipped Glass Signs. Write, 
Sprinkle, Plater, 920, Marion, In- 
diana, 
DOLLAR BILLS BY ail galore. 
Nearly all profit. We tell you 
how. Stamp appreciated. Hom 
craft Arts, Dept. PS.,  Lakesi 
Calif. 
INVENTION FINANCE MAGA- 
ZINE, 80-N Wall Street, New 
York. Year subscription, 60c, en- 
tered upon promise to pay on re- 
ceipt of first copy. 


STOP EXPERIMENTING WITH 
impos: ible schemes. 
you 


Tll show 
ow $1.00 earned $50.00. Stamp 
Pe 107B, East Roches- 


SUCCEED. WITH YOUR Prod- 
Make—Sell Them. Form- 
rrocesses. Accurate Analy- 
atalog Free. P. Thaxly Com- 
ington, D. C. 

OPERAT! A COLLECTION- 
CREDIT agency. Quickly learned. 
Big income assured, Write, Cole 
Associates, Syracuse, N. Y. 


WANT MORE MONEY! National 

Mail Order News contains oppor- 
tunity offers, tips, schemes, ideas 
for the mail order beginner. Three 
months 25c. Copy 10c. National 
Sales Service, Box 1773-PSM, 
Roanoke, Virgii 


ENGINES, MOTORS, ETC. 


“PEPY” GASOLINE ENGINE 
governors: Automobile Engines 
made power units for Electric 
‘Welders, Saw Rigs, Generators, etc. 
Order one on trial guarantee. $7.50 
postpaid. Harris Machinery, Min- 
neapolis, M ta, 
GASOLENE MOTOR FOR model 
boats. Circular Sc stamp. Anton 
Bohaboy, Rahway, New Jersey. 


MODELS & MODEL SUPPLIES 


SUPERB, REALISTIC, DE- 

TAILED Model, Pacific Locomo- 
tive (4-6-2) and Tender; Kit $1.00, 
Postpaid, Jackson Berkeley, 1704 
Stephen Street, Ridgewood, Brook- 


'E MAKE DEMONSTRATING 
models for the Inventor. Mail 
stamp for catalog of model supplies. 
ce Model Works, 28 North 
Clinton Street, Chicago. 
RAILWAY MODELS. CATALOG 
handbook 25c. Walthers, 259 E. 
Erie, Milwaukee. 


LATEST CATALOGUE. LOCO- 


MOTIVES, Gas Steam engine: 
castings. 25c—refunded. Howard, 
2417 North Ashland, Chicago. 


AGENTS WANTED 
eee 
IF YOU WANT to get groceries 

and household supplies at whole- 
sale, and a wonderful chance to 
make up to $15 in a day besides, 
send me your name immediately. No 
experience neces New. Ford 
Sedans given to producers as bonus, 
Albert Mills, 8859 Monmouth, Cin- 
cinnati, Ohi 
LOCAL AGENTS WANTED to 

wear and demonstrate Free Suits 
to friends. No canvassing. Up to $12 
in a day easy. Experience unnect 
sary. Valuable demonstrating equip. 

‘tual samples Free. Progress 
Tailoring, Dept. B-221, 500 Throop, 
450% PROFIT QUICK-ACTION 

automatic gas lighter. No flint, 
25c seller to every home, office and 
Testaurant. Free sample. New 
Method Co., Box PSG-62, Bradford, 
en 
300% PROFIT IN NEW perfected 
(1937) quick action sell-starting 
cigar lighter. No flint or friction, 
at makes it light? No wind can 
blow it out. Retails 50c. Sample 
and can of fluid 25c. New Method 
Co., New Method Bldg., Box PS-62, 
Bradford, Penna. 


MAKE PROFITS CASTING! 
Dollar kit makes three rubber 
molds; express_extra”. Colonial 
Art, Derry, N. H. 
AGENTS—TO MAIL our litera- 
Good profits. Home busi- 
Maywood §. Publishers, 925 
way, New York. 
STEADY CASH INCOME! Start 
Home business, No canvassing. 
Free details. Century, 1261-P. 
Bri ‘New York. 
CHICAG MAIL ADDRESS; 
branch office; representation; $i 
monthly. Letters, etc. forwarded 
daily, Established 1919. General 
ington. 
ALL-PROFIT MAIL order busi- 
ness. Brings dollars daily! De- 
tails for stamp. Co-Operative Serv- 
i 1 N. 


UNUSUAL BOOKS, NOVEL- 
TIES. Interesting literature free. 

Novelty Shop, Downsville, Louis- 

iana. 

HARVEY LABELS ARE The real 
values. 6618F Quimby, Cleve- 

land, Ohio. 

A MOTH PROOFING UNIT pays 
ig. No capital. Circular free. 

Oak Park, Illinoi 

MAKE MONEY. REWIND auto 
generators. Full instructions $1.00. 

Also material. Ernest Knight, La- 

Sall 

REAL OPPORTUNITIES FOR 
You. Home Or Office. Literature 


and local plans. Gilbert S. Sup- | 10c. McCants Service, Weslaco, 
ply, 1107 Broadway, New York. Texas. 
“SCHEMER,” ALLIANCE, OHIO, | HANDY MEN—EARN money home 
prints winners 40th year, $1.00. | | operating Community t 
Sample, 10c. Shop. Stafford, Makanda, Illinois. 
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Please mention Porutar Sctexce Mostuny when answering advertisements in this maga 


MEXICAN FINEST FEATHER 
Pictures: 4x9” costs 25c includ- 
ing duty, retails $1.00 (sample 20c 
stamps). Embroidered Table-cloths: 
36x36” with napkins cost $1.18, re- 
tails $2.50 (sample $1.00). Free par. 
ticulars. Marquez, Apartado 1176-I, 
Mexico City. 
PROFIT WITH NEW products. 
Make, sell, repeat. Analysis. Re- 
search. ‘Guaranteed formulas. Big- 
est catalog free, Special prices, 
leads. GIBSON LABORATORY, 
Chemists, FB-1142 Sunnyside, Chi- 
cago. 
GOLD LEAF LETTERS foi 
windows. Free sample: 
offer to agents. Metallic Co., 437 
North Clark, Chicago. 
NO PEDDLING, PACK your own. 
Kurtz, 3541 94th Street, Jackson 
Heights, N. Y. 
BUSINESS PROPOSITION RE- 
SILVERING mirrors, autopart 
refiectors, making chi ipped fi 
signs, Write, SPRINKLE, Plat 
910 Marion, Indiana. 
TOOL SALESMEN: SELL new in- 
expensive electrical trouble shoot- 
er, Every sepeiciona buys on dem- 
onstration. Many making $75 week- 
ly as side line. Factory, 2812 Gil- 
ham, Kansas City, Mo. 
‘500: PROFIT SELLING NEW 
20-in-1 kitchen utensil. Retails 
25c. Costs you $1 a dozen or $6 a 
ross. Sample 10c. New Method 
0. PSM-62, Bradford, Penna. 
BIG MONEY APPLYING Initials 
on Automobiles. Write for par- 
ticulars and free samples. American 
Letter Company, Dept. 47, Dun- 
ellen, N. J. 


MODERNISTIC GOLD AND sil- 
ver stick-on letters for stores and 
offices. 2500% profit. Free Samples. 
Modernistic Sign, T-3000 Lincoln, 
CB ca gO 
FREE SAMPLE — AMAZING 
cleaner; sells homes, taverns, 
everywhere. Big profit—fast sepeet: 
er. Besco, 5009-X, Irving Park, 
Chicago. 
—<$<$$<— __ 
BOOKS, PERIODICALS, PIC- 
TURES, POSTCARDS 
ee 
“HOW TO MAKE Band Saw From 
Old Auto Parts,” “How to Make 
15-100 Ampere A.C. Arc Welder,” 
“How to Build a Real Lathe.” Coi 
, drawings, construction- 
20c each, all three for 
. Federal, Box 344, Dept. 27, In- 
dianapolis, Ind. 
NEWEST RADIO, ELECTRICAL 
experiment books, 20¢ up. Ama 
ing, values: Catalog free, Electro 
ic Publishing Co., Box 323-AA, Lin- 
coin, Nebr. 
RARE ANTIQUE BOOKS. Some 
two hundred years old. List, ten 
cents, Friday Angier, Streator, Il- 
linois. 
—_—<—<——<—$$—$— $$ _ 
MANUFACTURING 
————— 
MANUFACTURING MACHIN- 
ERY, DIES. Models, Brasswork, 
Moulds made for soft metal cast: 
‘Three sizes coin slugs $1, 100 
|. Baum’s Metal Specialties, 
City, Mo. Catalog 3c. 
—————— 
CARTOONING, COML. SHOW- 
CARD WRIT., SIGN PAINTING 
—————___— 


Unique method. Free samples, i 
erature, Enclose stamp for valua- 
ble alphabet, Display-Letters Co., 


CARTOONIN: 
ETC.—46 lessons, 
tions, including drawing paper, pens, 
oS! 08 complete. FRABA 
ERVICE, Dept. PS-3, Cashton, 


LIKE TO DRAW? rn 
income tracing and duplicating 
cartoons for advertisers, ADservice, 
isconsin, 
EUR CARTOONISTS. 
SELL your work! Smith's Serv- 
ice, PS-1194, Wenatchee, Wash. 


DETECTIVES 
—<—_—_—___. 
SCIENTIFIC CRIME DETEC- 

TIO 


N trai 
cal Course. 


SKETCHIN 
600 illustr 


cret Service, 
Write Intern: 
PS: 


DETECTIVES EARN BIG Money. 
Make secret investigations. Ex- 
erience unnecessary. DETECTIVE 
articulars free, Write, GEORGE 

WAGONER, 2640-P Broadway, N. Y. 


AVIATION 


GET INTO AVIATION. — Air 
transport pilots get up to $6,000 
per year, mechanics $2,500. Learn 
at this government approved school. 
Write for complete information, 
State age. Lincoln Flying School, 
2101 Aircraft Bldg., Lincoln, Nel 
INEXPERIENCED WORKERS, 
APPLY for aviation jobs n 
Full salary while learning. Details 
for mp. Airployment, Box 553, 
West Los Angeles, Califor: 
———————— 
BUSINESS OPPORTUNITIES 


———_—_— 
PLASTEX INDUSTRIES OFFER 

industrious men an opportunity to 
start a business of their own, man- 
ufacturing art goods, novelties and 
utility products in Plastex and mar- 
ble imitation. %4c material makes 
regular 10c store sellers. Rubber 
moulds furnished for speed produc- 
tion, Small investment brings big 
returns. Nationwide demand in 
these low priced goods. Ambitious 
men have chance for real prosperity. 
Plastex Industries, Dept. S., 1085 


Washington Ave., New York, N. Y. 
MAKE ARTIFICIAL MARBLE, 

glazed tiles, uncanny. Tabletops, 
plaques. floors, hones, | novelties. 

ard, fireproof, inexpensive, cement 
secrets. Brilliant tile and liquid 
rubber samples 3c. John J. Payn, 
945 Grande Vista Avenue, Los An- 
geles, Calif. 
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PROFIT WITH NEW products. 

Make, sell, repeat. Analysis. Rt 
search. ‘Guaranteed formulas. | Bi; 
gest catalog free. | Special price 
leads. Gibson Laboratory, Chem- 
ists, FC-1142 Sunnyside, Chicago. 


STAMP COLLECTING 

PRODIGIOUS GIFT! OLD Ge: 

man State, Selangor, Perak, Tri 
idad, Negri Sembilan, Foreign Re’ 
enue, Bicolored Banana Airmail, 
Siberia—Absolutely free with Ap- 
Provals! Postage 3c. Saxon _Com- 
any, Dept. 19, Albee Bldg., Brook- 
lyn, ‘N.Y. 
DIAMOND AIRPOST COMME 

ORATIVE Issue Complete; Pro- 
letariat | Portrai and Famous 
Dragon Stamp with 117 additional, 
only. 10c, FRIENDLY FILATE- 
LISTS, BOX 44288, PHILADEL- 
PHIA,’ PENN. 


WILL PAY $100.00 FOR 1911 Vinfiz 
Stamp. $85.00 up for certain 1924 
te stamp. Send S¢ for Large Illus: 
trated Folder showing Amazing 
prices paid: Vernon Baker 444-PS-2 
lyria, Oh: 
GIGANTIC BHOPAL TRIANGLE, 
‘Turks Caicos, $5 U. S., Caymans, 
genuine Baden. Everything 3c with 
approv: iking, 1-P~ Hanson 
Place, Brookly: 
RARE AIRMAIL, SCARCE camel 
stamps. Chance to join big stamp 
club, Mammoth stamp packet. All 
foronly Sc, Approvals. Atlas Stam 
D Little Rock, A\ 
RIANGLES! GU. 
ISECT (diagonal half-stamp), 
beautiful Liberia, three additional 
triangles, 27 other stamps, Sc. Abell 
Co., 1818-H St. Paul, Baltimore, Md. 
EXCEPTIONAL 100 DIFFER- 
ENT PORTUGAL 25c LC ‘Trad- 
ing Company Box 38 Bellerose, 


30 DIFFERENT ANGOLA, Cape 

Verde, Guinea, Portugal, Mozam- 
bique, St. Thomas and Prince, Sc. 
Approvals, Depraw, No. 93, Ocean 


Park, Calif. 
SUPERIOR INTERNATIONAL 

MIXTURE, sample half-pound 
60c, postpaid. Commemoratives used 
for’ mailing, Osborne Morse, 1116 
Park Ave., Albuquerque, N.” Me 


SPECIAL! PICCARD, STRAT 
SPHERE Stamp. Costa Rican 
Diamond Airmails, Stamp defect 
ange, only 25¢, Dennis, Osgood 
Se Biusburgh, Ba. 
FREE—A BEAUTIFUL picto 
Set with the purchase of my bar- 
gain packet of 77 different stamps 
=10c'to approval applicants, Cat- 
alogue value over $1.60. Only one 
fo a customer, Henry Dowst, Dept. 
P., Short Falls, N. H. 
FINE UNITED STATES approv- 
als for $1.00. Will send packet, 
all different’ United States. Gua 
anteed satisfactory or money back. 
United States premiums with ap- 
rovals or packet. Lewis Kelsey, 
jouth Bristol, Mai 
ALL DIFFERENT—5 CORONA. 
TIONS, 5 Jubilees, 10 Canada, all 
for only 10c to approval applican: 
R. F. Stern, 23-458 Crescent St 
Long Island’ City, N. 
CANADA 25 DIFFERENT FREE 
to approval applicants enclosing 
3c postage. Crescent Stamps, Lon- 
don, Canad: 
WORLD'S BIGGEST MAP stamp, 
England coronation, jubilee, 51 
qthers, Se, with approvals, Laurence 
Shultes, Berne, New York. 
ROUND THE WORLD—i075 di 
ferent stamps cataloging $25, with 
free premium, $1.85, Unc: Stamp 
3 E. Town St., Norwich, Coni 
50 DIFFERENT STAMP: ALL 
countries, only 2c with approval 
Price lists: Bob Houston, Herrin, 
Illino: 
EXCELLENT STARTING OU’ 
FIT. 189 page album, 350 for- 
eign stamps, mounts, and how to 
Collect, $1-50, Associated Stamps, 
0 St. Mary, New Orleans, La. 


a 


REE—BELGIUM SET, catalogs 
$1.18, to approval applicants. 
Charles Cleaveland, 806 North 


Humphrey Avenue, Oak Park, I! 

Dept. 

U._S, COMMEMORATIVES. J 
BILEES, British Colonies. Beau- 

tiful lot, 5c with approvals. Stamp 

Exchange, Stillwater. Maine. 

‘FREE—$2.00 AND 15 other United 
States. Mailing 3c. Foreign ap- 
ovals. W. Clatworthy, Upland, 
alif. 
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| BOY SCOUT JAMBOREE set, 
Minerva Triangle from Nether- 
lands, Complete Costa Rica Dia- 


mond Shaped Airmails, 10c with 
approvals. Reyco, Box’ 5197, Los 
Angele: 


CHRISTMAS GIFT—1s0 ALL dif- 
ferent U.S. Postage $1.00 All Dif- 
ferent U, 8. 50c. Mailed with Ar- 
kansas Stamp postpaid. Jungkind, 
Box 806P.S. Little Rock, Arkansas. 
FREE: 50 STAMPS, MANCHU- 
KUO, etc. Postage ic, Album 3c. 
Bullard, 268D Northampton, Bos- 
ton, M: 
FREE!!! NEW KING George Set. 
Postage 3c. Roberts, 312U Shear- 
erblg, Baycity, Michigan. 
300 MIXED, MANY COUNTRIES, 
15. Approvals. Harvey Teeple, 
Decatur, Ind. 
50 U. S. USED DIFFERENT com- 
memoratives for 25c (stamps). 
Steger, Box 154, Crown Point, In 
1,000 MIXED FOREIGN OR U: 
ed States 25c postpaid. Schell, 127 
Rose, Reading, Pa. 
FREE! PACKET TO approval ap- 
plicants. Schramm, 1489 East 
19th Street, Brooklyn, N. Y. 


EARLY . M. 
Place, q 


RARE COINS 
$5.00 TO $500.00 EACH PAID for 
hundreds of Old or Odd Coins. 
Keep all until posted. Send 10 cents 
for Illustrated. COIN VALUE 
BOOK, 4x6. Guaranteed Prices. 31 
ears in business. COIN | EX- 
SHANGE, Box /51, Le Roy, N.Y. 
SELL AMERICA’S OUTSTAND- 
ING Social Security Tax Records 
every business. Big profits. Hurry! 
ER, Silver Spring ¥. 
1800 JAVA COPPER, LATEST 
bargain coin list, dime. W. Webb, 
Westminster Rd., ‘Rochester, N. Y: 
32 COINS, BILLS, TOKENS, 25. 
Otto Oddehon, "106E8, Kansa: 
City, Mo. 
BIG PRICES PAID for certain 
wanted coins. 1909 cent $10.00, 
some silver Doliars $4000, 1864-1865 
Indian Head cents $100.00 each, 
dimes before 1895—$600, Liberty 
head nickels before 1914—$500, en- 
cased postage stamps $13.00, some 
large pennies $2000, half cents— 
$275.00, paper Money, gold dollars 
$1500, “foreign coins’ $165, some 
worth $6000 each. You may have 
coins for which we pay big pre- 
miums. Therefore send 15c today 
for big illustrated coin book for c 
tain wanted coins. National Coin 
Corporation (2) Daytona Beach, 


BEAUTIFUL Sx7 ENLARGE- 

MENTS FROM your favorite 
negatives 17c each; three for S0c. 
Eight exposure roli developed and 


rinted 25c. Work guaranteed. 
Jeem Service, Box 137, Ann Arbor, 
ich. 


AT WILLARD’S, BOX 3535-R, 

Cleveland Heights, Ohio, you'll 
get quicker service, beautiful qu: 
ity. Roll developed, 2 prints each 
negative 25c,_ Enlargement coupon. 
trial Qftery. Ts 
AN OUTSTANDING OFFER. 2 

lovely folders, 8 quality prints 
2Sc. Adamson, Yale, Okla. 
LARJARGRAPH REPRINTS 

FIVE (5x7 enlargements) _ 25. 
Developing, Printing, Rools-Films 
25c. ‘en reprints 25c. Cordinal 
Photos, Summit, N.J-—__ 
CONFIDENTIAL DEVELOPING, 

T ints, each negative 25c. 
Royal Photos, 3902 North Sixth, 
Harrisburg, Penna. 

LOOK! YOUR CHOICE! Two 
beautiful enlargements and eight 
prints, or sixteen prints from each 
roll sale 25c. Quickest service. 
Modern Studios, La Cr 
GUARANTEED. 20 PRINTS 25c. 

ROLL developed, 16 prints 25c. 
Introductot fer. UALITY 
PHOTO, Hutchins 
SPECIAL JANUARY AND Feb: 

a 3 reprints 25c. Satisfaction 
guaranteed. Photo Studio, Arm- 
strong, Io 
CANDID CAMERA FILM expert- 

ly developed, enlarged. Trial roll 
S0c. Art. Flores, Sinton, Texas. 


PHOTO SUPPLIES, CAMERAS 


START SAVING MONEY on your 

camera supply requirements by 
sending for the great BASS BAR- 
GAINGRAM No. 233. Hundreds of 
bargains in candid cameras, 
Also Cine 


World. Bass Camera Company, Dept. 
PS, 179 W. Madison ‘St. Chicago, 


Common 
cient. Inter- 
esting booklet and requirements 
free. American School of Photog- 
raphy, 3601 Michigan Ave., Dept. 
3742, Chicago. 
MAKE PHOTOGRAPHY A profi- 
table hobby. The photographic 
digest tells how. Send 10c for sam- 
le to 1666 Linden Street, Brooklyn, 
lew Yor! 


CINE SAFETY revi 


P 
unnecessary. 
School education sul 


perience 


Nickels $250.00; Dimes $300.00; 
Send 15c for newest 1938 complete 36 
age illustrated buying book. Bob 
Goken, Box 3507-A, Cleveland, Ohio. 
COMMEMORATIVE HALF DOL- 
LARS, Lincoln, Texas, Oregon, 
Stone Mountain, Cleveland, $1.50 
each, New Illustrated Catalogue 25c. 
Norman Shultz, Salt Lake City. Utah. 
THREE NEW COINS and list 10c. 
Ray Willard, Monett, Mo. 
ANTIQUES, RELICS 
INDIAN GOODS 


100 GOOD ANCIENT ARROW. 
HEADS $3.00; Tomahawk head 

S0c. Flint knife 25c. Illustrated cat- 

alog Sc. H. Daniel, Hot Springs, 

Arkansa: 

100 GOOD ARROWHEADS, $3. 
Satisfaction guaranteed. ‘Geo. 

Holder, Glenwood, Ark. 


GAMES, ENTERTAINMENT 


LAUGH PRODUCING PROGRAM. 
$1.00. Illustrated catalog | 10c. 
Cartoonist Balda, Oshkosh, Wis- 


consin. 


PHOTO FINISHING 


MAIL YOUR ROLLS to film cen- 

ter of the world. Any 6 or 8 ex- 
posure roll developed and printed 
25c coin. DeLuxe enlargement cou- 
on free! Photo Finishing Shop, 
st. 23 yrs., 500 Genesee Valley 
‘Trust Bldg., Rochester, N. ¥. “The 
Camera City.” 


CERTAIN LARGE CENTS work | ; on mae 
$750.00; Small Cents $12.00; | img, Cone, Studios. 3720, South, Fi 


SAVE 30% ON FILM; up to 25% on 
cameras, supplies. Economy Photo, 
Box 157-G, Greensburg, Penna. 
MOTION PICTURE SOUND 
EQUIP. 


FILM—SAMPLE SCENE, for pro- 


WANTED ORIGINAL POEMS, 
songs, for immediate considera- 
tion. Send poems to Columbian 
Music Publishers Ltd., Dept. 96, 
Poxonto; Cane 
MUSIC COMPOSED TO song- 
poems, Orchestrations axtanged: 
Frank Wildt, 
vanii 
SONGWRITERS! OUTSTAND- 
ING CONVINCING opportunity! 
Hibbeler, C-15, 2157 N. Avers, Chi- 
cago. 
SONGWRITERS WANTED, 
WRITE for free book, 50-50 plan, 
Song Bureau, Dept. L,’ Salem, In- 
diana. 
WANTED! LYRICS, MELODIES 
for songs. We arrange, publish 
. gogerier Song Studios, Pa: 


Lancaster, Pennsyl- 


SONG POEMS WANTED—Home, 
Love, Sacred, any subject. Send 
best poem today for offer. 
MUSIC COMPOSED TO word: 
Rhyming pamphlet Free. Phono- 
graph recording of song Free. Kee- 
nan, 259 Beach St., Bridgeport, Conn 
MUSIC, MUSICAL INSTRUMENTS, 
VIOLIN-MAKING SUPPLIES, 
Patterns, instructions. Free cata- 
log. Fraser, 2028 Stark, Saginaw, 
Mich. 
LEARN SWING PIANO! Postal 
brings free booklet. Christensen, 
765 Kimball Hall, Chicag 


ITALO AMERICAN ACCORD. 


ON—easy payment plan. Free 
Catalog. “Metro Co., 3115 W. 13th, 
Dept. 8, Chicago. 


POPULAR ORCHESTRATIONS 
10—$1. Sheet-music 25—$1. Silver- 
man Music Mart, 3305 Lawrence, 
Chicago. 

a 


AUTOMOBILES 


MIDGET AUTOS! MOTORS! 
Parts! Used, new; sport, racing. 
Over 20 midgets, 66 motors, $5.00 
up. Latest lists, 20c. Shipps Mid, 
Box 543-K, ville, Ohi 
MIDGET RACING CAR. 100 
m.p.h. Build with our plans, parts, 
Details’ for stamp. Shipps, Box 
543-K, Zanesville, Ohio. 
—— 
AUTO TRAILERS 
TRAILER BUILDERS: EVERY- 
THING at bargain prices! Write 
for free catalog. Easy to build 16 
foot de luxe trailer plans—10c, Na- 
tional Trailer Equipment Compani 
714 W. Wisconsin Avenue, Mil- 
waukee, Wis. 


AUTO SUPPLIES & EQUIPMENT 


SEMI DIESEL FUEL oil conver- 

ion for all ai Other gasoline 
uaranteed trial 
its wanted. Free 


3009 Foot- 
hill Blvd., Oakland, 


fornia, 
MOTORIST: 'TOMATIC RE- 


VERSE light, $1.12 prepaid. Give 


jectors, 8mm, 16mm, 10c. Good- ke, . » . 
wili Company. Jackson, ‘Tennessee. | Tare ues, Wisconsin, se 
8-16MM. TITLES, 2c WORD. | FORD V-8s, 1935-37; GASOLINE 

Write for latest gatalog.. Cine SAVING ‘device, $1.00. Wale: 

jarles- 


Shop, 1812 Piedmont Road, 
ton, West Virginia. 
LEARN MOTION PICTURE 
Theatre Bi Home-study 
gaining: Management, Advertising 
Projection. Big opportunities. Tent! 
Year. Free catalog. Give age. 
Theatre Institute 375 Washington 
‘St, Elmira, New York. 
16MM. FILMS FOR sale, rental 
and exchange. American’ Legion 
parade, war in China, Hindenbur; 
disaster, others. Free illustrate 
catalogue (with sample film 10c.) 
Garden Exchange, 317 West 50th, 
New Yor! 
BARGAINS! 8M 
TRATED catalog free, 
lor, Bx-234, Corning, N. Y. 


SONGWRITERS 


POEM WRITERS, SONGWRIT- 

ERS—Send for free Rhyming 
Dictionary, Writers Guide. Submit 
best poems, melodies today for bona- 
fide, superior offer. MMM Pub- 


TWO PRINTS EACH with every 
roll developed, 25c. Very finest 
quality. (Reprints 2c each. Brown 
oto Company, 2209-32' Lowry, 
Minneapolis, Minnesota. 


Please mention Poputar Science Montaty when answering advertisements in this magazine. 


lishers, Dept. 55, Portland, Oregon. 
SONGWRITERS—GET “HOW 
To Write Songs” by famous 


Broadway composer and free Rhym- 
Songwriters Insti- 


ing Dictionary. 
Broadway, New York, 


tute, 1234-J 


Company, 3429 N. loth Street, Mil- 
waukee, Wisconsin, 


PRINTING, MULTG., MIMEO., 
GUMMED LABELS 


125 LETTERHEADS 8%x11 AND 
125 ENVELOPES, $1 postpaid. 


Benneville, 907 West Roosevelt, 
Philadelphi: 
CIRCULARS, LETTERHEADS, 


ENVELOPES, Postcards, $2.95— 
1000, 5000, $8.99. Samples. Good- 
print, Harrisonburg, Virgini 
1,000 LETTERHEADS, 20 BOND, 

1000 ENVELOPES, ' $5.00. Mc- 
Bride Printery. 912 Towne Ave., 
Los Angeles. Calit 
ENVELOPES 1000, $1.75. FREE 

SAMPLES. | Prospector’s Print- 
ing, $15—6th Ave., Brooklyn, N. 
DISTINCTIVE PRINTING, REA- 

SONABLE prices, prompt serv- 
ice, sampies. Economic Printing, 
Leonia, N. J. 

BODY-BUILDING COURSES 
EXERCISE EQUIPMENT, 

COURSES. Special offers! Free 
booklet. Good Barbell Co., Dept. 6, 
947 Elm, Reading, Pa. 


POPULAR SCIENCE MONTHLY 


ee 
BOATS, OUTBOARD MOTORS, 
ETC. 


$e 
“SHIPMODELER HELPS” 
BOOKLET and Fittings Cata- 
logue, 25c coin. CRAFTSMAN, 
1208 Wilshire, Santa Monica, Cali: 
fornia. 
USED OUTBOARD MOTORS. 
All Makes, Parts and Accessories. 
Used propellers. Details for stamp. 
Qutboard Headquarters, 305 Atlan- 
tic Ave., Boston, Massachusetts. 
SHIP MODEL CONSTRUCTION 
sets, blueprints. Largest and fin: 
est selection of separate fitting: 
Leading Manufacturer of model ra 
ing yacht fittings and sails. Send 
20c (coin) for illustrated catalog. 
A. J. Fisher, 1002-S Etowah Ave., 
Royal Oak, Mich. 
BUILD A BOAT by the Welch 
System. Have America’s finest 
and save on the cost. Send 10c for 
Welch System Catalog showing 
many designs; boat kits, motors 
and marine equipment, Welch Boat 
Company, Station K-9, Milwaukee, 


0 

FORD MARINE CONVERSION 
parts and kit assemblies for all 

Models A, B and V8 either do- 

mestic or’ foreign, Catalogue 25c 
coin) Osmithso: 3105 osehill 
treet, Philadelphi 


—_———— 
PRINTING OUTFITS & SUPPLIES 


———— 
PRINT YOUR OWN cards, sta- 
tionery, circulars, advertising. 
Save money. Easy rules furnished. 
Print for others, big profits. Junior 
outht, $8.85; job presses $11. De- 
tails free. Kelsey Co., B-8, Meriden, 
Conn, 
BUY YOUR PRINTING equipment 
from one who started a large 
rinting business with a hand press. 
resses, type and supplies. Catalog 
free. Globe Press Co., Dept. E, 2608 
Lawrence Ave., Chicago. 


PRINTING—ALL KINDS, quality 
work. Low prices. Samples. 
Michaels Press, 


jox 103F, Station 
W., Brooklyn, N.Y. 
GOOD USED COMPLETE equip- 
ment bargain catalog free, Brad- 
shaw, 3214-S Huron, Chicago. 
—————— 
MAGIC TRICKS, PUZZLES, 
JOKER NOVELTIES 


MAGIC THAT'S DIFFERENT— 
Big illustrated catalog and cash 

coupon, 25c. Haenchen, 1732 NW 

29th, Oklahoma City, Okl: 

FREE! MAGIC CATALOG 500 
Tricks. Amaze, Mystify friends. 

Write today! Lyle Douglas, Sta- 

tion A-1, Dallas, Texas. 


BOAT BLUEPRINT PATTERNS. 

Illustrated catalogue 10c. Cleve- 
land Boat Blueprint Co., Station A, 
Cleveland. Ohio. 


FREE TRICKS! JOIN Magicians’ 
Fraternity! Monthly magazine, 

sample 0c. Internatio: 

cians, Mt. Morris, Ill. 


KAYAKS, BLUEPRINTS. ILLUS- 
TRATED catalogue 10c. Viking 
Kanoe Co., Merrick, N. Y. 
FIELDGLASSES, TELESCOPES & 
MICROSCOPES 


“TELESCOPES, MICROSCOPES, 
BINOCULARS. Absolutely low: 
est prices. Catalog free. Hobby 
Man,,West State Street, Jefferson, 
ow: 
USED MICROSCOPES, BINOC- 
ULARS, astronomical ‘telescopes 
—Bought,’sold, repaired. Send 10¢ 
for list. Rasmussen, P. O. Box 294, 
Amsterdam, N. Y. 
BUILD REFLECTING TELE- 
SCOPE. Catalog Free. Instruc- 
tions, 10c. ‘Optical Laboratories, 
Larchmont, New York. 
BUILD POWERFUL ASTRO- 
NOMICAL Telescope. Complete 
plans, diagrams, 25c. Free catalog 
of microscopes, telescopes, binocu- 
Jars, mii chemistry. Teeko 
anston, Illinoi: 
ELESCOPES, MICROSCOPE! 
BINOCULARS. Lowest prices. 
Optical catalog free. Brownscope 
Company, 5 West 27th Street, New 
York 
LOWEST PRICES ON telesco) 
binoculars, microscopes. Free Cat- 
alog. Hobby Man, State Street, Jef- 
ferson, lowa. 
AMERICAN POLICE 
JIU JITSU 
KNOCK-EM-COLD! Lear police 
Jiu Jitsu! 36 secret knockout 
blows Without fists, many one-fin- 
gered, headlock breaks, etc. New 
complete illustrated course by 
world-famous instructor, only 15¢ 
toda: . J. Jorgensen, Maritime 
Bldg., Seattle, Wash. 
INVENTIONS WANTED 


SMALL INVENTIONS WANTED 
by manufacturers. T'll help you 
sell your invention. Write for free 
circular, S, Hull, 7829-M Euclid 
Avenue, Cleveland, Ohio. 
CASH FOR UNPATENTED i. 
Stamp appreciated. Mr. Ball 
9441-B Pleasant, Chicago. 
—————— 
RUBBER STAMPS, OFFICE 
SUPPLIES 
CUSHION RUBBER STAMPS. 2 
lines 25c, 3 lines 35c. Stamp 
Works, Hastings, Nebrask: 
NEW $3.75 AUTOMATIC ADD- 
ING machine. Fully guaranteed. 
Bassett, Box 302, Altadena, Cali- 
for 
2 LINES 25c, 3 LINES 35 
STAMP Works, Centerport, N. Y. 


Tl 


BE A MAGICIAN, Large profes- 

sional magic catalogue latest tricks 
25c. Cash paid for complete Tarbell 
magic courses. Write, Ireland 
Company, 109 N. Dearborn, Chicago. 


FARM & FARM LANDS 


EQUIPT FARM, SITE for cabins, 


50 acres on state hi 
utes drive to cit 
house, basement barn, hen houses; 
Stream, timber, fruit; only $2300, 
8, including horses, 8 cattle, 
implements: page 32 Free bargain 
catalog. STROUT AG’Y, 255-ZB 
4th Ave., New York. 
“MARYLAND-VIRGINIA FARM 

Agency, 218 Munsey Bldg., Bal- 
timore, Maryland. Send for new 
list—Stock, Dairy, Fruit and Poul- 
try Farms.’ Chesapeake Bay Water- 
fronts.” 


PROFITABLE OCCUPATIONS 
ese neaeStRveNEEN 
MUSHROOMS: GROWN AT 
home with newly patented To- 
bacco Stem Spawn. Good market all 
year. Book, Pictures, Free. Tells 
all about this profitable business. 
Write Home Growers Service, Dept. 
A, West Chester, Pa. 
SOILLESS AGRICULTURE, 
RAISE tomatoes, potatoes, flow- 
ers, etc., in shallow tank of water 
containing 21 chemicals. Tomato 
vines 20 feet, bear for year, 20 
pounds per vine, quality better than 
soil grown. Instructions, formula 
$1.00. Purdy’s Chemicals, 1852 E. 
Slauson A: Los Angele: 
RAISE ANGORA WOOL rabbits! 
Easy, profitable. Wool brings 
$3.00 to $6.00 Ib.! Catalog free! 
Rabbit Farms, Sharon, Washington. 
PEARL GROWERS WANTED. 
“How To Grow Pearls In Bed- 
rooms, In Shellfish.”, Postal brings 
information. Pearl Scientists, Wood- 
land, New York. 


POULTRY & SUPPLIES 
MAKE MONEY WITH poultry. 
Read America’s biggest poultr 
magazine. Learn how leading poul- 
try raisers succeed. Only poultry 
magazine operating its own experi- 
mental farm. Three years $1.00, 9 
months trial 25c. Poultry Tribune, 
Dept. C-91, Mount Morris, Ill. 


ADVERTISING 


way, 40 min- 
ood 5-room 


ADVERTISE PROFITABLY: $15 
REACHES — 6,000,000 Sunda 
newspaper readers with 24 word ad. 
Newspaper, magazine, mailing-list 
ratebook free. Chicago Union Agen- 

cy, 22 W. Jackson, Chicago. 


LEARN ADVERTISING QUICK- 

LY at home. Easy practical plan. 
No text books. Common school ed- 
ucation sufficient. Interesting book- 
let and requirements free. Page- 
Davis School of Advertising, 3601 
Michigan Avenue, Dept. 1742, Chi- 


INCH DISPLAY ADVERTISE- 
MENT 30 magazines year $24. 
Wood's Popular Services, Atlantic 
City. (N._J.) 
33__WORDS, 25 MAGAZINES, 
THREE months, $2.00. Goodall, 
742 Market, San Francisco. 
ee 
TAXIDERMY 
LEARN BY MAIL to: mount birds, 
animals, fish, game heads. Also 
tan skins and make marvelous 
Krome-Tan leather. Only Taxi- 
dermy School in the world, founded 
1903, over 250,000 students. Rush 
postcard today for Free Book, 48 
ages. Special low rates now in ef- 
fect. Northwestern School of Taxi- 
dermy, 339 Elwood Bldg., Omaha, 
Nebraska. 


GLASS EYES. 


‘AXIDERMISTS, 
furriers’ supplies. Lowest prices. 
40 page catalog free. Write today. 
Elwood Supply Company, 228 Smith 
Buildin, ha, Nebs 
WORLD'S MOST AMAZING book 
of rare and secret information. 
ipes, formulas and secret proc- 
esses for making household and 
commercial products $1.00 postpaid. 
Eugene Watson Dept. C28- 353- 4th 
Ave., New York. 


MOTORCYCLES FOR SALE 


MOTORCYCLE BARGAINS, 
LOWEST, prices, bargain sheets 


for stamp. Motorcycle accessorie: 
Rochester Harley Davidson Corj 
129 W. Main St., Rochester, N. 


SEND isc for ILLUSTRAT. 
Used Motorcycle Catalog. Ba 
gains. Largest stock, genuine I 
n Parts and Motorcycles. Indian 
Motorcycle Sales, Kansas City, Mo. 


PERSONAL 
———_ 
LEARN VENTRILOQUISM, | 3c 


STAMP brings particulars. Smith, 
Room 684, 125 N. Jefferson, Peori 


HYPNOTISM, COMPLETE 20 
METHOD Course 25c. “Lonk In- 
stitute Hypsotiam P-2984 North 
Ridgeway, Chicago. 
STUTTERING AND STAMMEI 
ING corrected at home. Descri 
tive booklet free. Paul J. Wolfe, 
Box 52, Pittsburgh, Penna. 
————— 
MACHINERY, TOOLS & SUP- 
BLIES 


A SURE CURE for clogged drains. 

This tool sells on sight. Get a 
city and become independent. Silent 
Valve Co., 3420 Fletcher Drive, Ea- 
gle Rock, ’Calii 
PLASTICS—S0 CENTS BRINGS 

catalog and 12 pieces Catalin to 
make useful novelties. Fanwood 
Specialties, Dept. 8. Scotch Plains, 


CHARTERS 


DELAWARE CHARTERS: COM- 

PLETE service $35. Submitted 
Forms. Chas. G. Guyer, Inc., Wil- 
mington, Del. 


CAPITAL 


HOW AND WHERE to obtain cap- 

ital fully explained, free particu- 
lars. Star Service,’ Wapakoneta, 
Ohio. 


FIREARMS 


MUZZLE LOADING RIFLES and 

shot guns for Target, Field and 
Game. Specify wants and let us Ail 
them. Accessories list ready. E. M. 
Farris, N&W Ry., YMCA, Ports: 
mouth, Ohio. 


LANGUAGE OUTFITS 
LANGUAGE SETS SOLD, rented, 


exchanged, purchased. Hanfling, 
T-799 Broadway, New York. 


SPORTING GOODS, FISHING 
TACKLE 


HUDSON BAY BLANKETS, In- 
dian pack baskets, camp stoves, 
knives, compasses, outdoor equip: 
ment. Free catalog. Howe Fur Co., 
Box PS, Coopers Mills, Maine. 
FOR BANK AND Boat fishing, 
folding. Carry in tackle box or 
ocket. Send $1.00 each. Howard 
resler, 507 Patterson St., Parey, 
Ohio. 
WRITE FOR TACKLE specialties 
catalog. Braidwood Tackle Sales, 
Perth Amboy, N. J. 


COMBINATION OFFICE FORMS 


COMBINATION MAIL, AIR mail, 

telegrams, letterheads, and en- 
velopes. Electron Prints, New Or- 
leans, La. 


HOBBIES, COLLECTIONS 


KNITMASTER MACHINE 

MAKES knitted articles quickly. 
$1.98 plus postage. Send stamp for 
literature, “Ainslie Co., 738 Grand 
St., Brooklyn, N. Y. 


WIND ELECTRIC PLANTS 


BUILD WIND LIGHT plant. We 
show you how. Complete plans 
and valuable catalog 10c. Wind 
lant parts, welders, electric fences. 
eJay Mfg., 623 LeJay Bldg., Min- 
neapolis, 2 


= 
gF 
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HUNTING 


SHOOT ELK ON my private pre- 
serve. Discriminating hunters 

only. Basil M. Spring, Swain, New 
ork. 


| 


TOBACCO 


FREE SMOKES—TELL me your 

favorite brands of Tobacco, Ci- 
gars, Cigarettes. I'll send FREE 
samples and show you better smokes 
for less money. Pete Moberly, Box 
1047, Owensboro, Kentucky. 


AUTHORS’ SERVICE 


SHORT STORIES REVISED, 

typewritten, marketed, Details 
free. Hursh Service, Box $-1013, 
Harrisburg, Penna. 


: 


OLD GOLD, WATCHES, 
JEWELRY, PRECIOUS STONES 
BANKRUPT STOCK WATCHES 
—diamonds. Save 75%. Stam) 

.- McGerty-3, 


brings _ catalo, 
Manhattan, Kani 


MISCELLANEOUS 


CASH FOR USED microscopes, 

binoculars, slide. rules, fi 
sets, cameras, surveying, scientific, 
and musical instruments, tools, mo: 


torboat equipment. Highest prices 
aid day shipment received, Satis- 
faction, guaranteed or shipment 


romptly returned. ELMAN'S, 2300- 
'S_VanBuren, Chicago. 

WRITE A_ BETTER signature. 
Yours written twelve different 

styles; personal letter of advice, in- 

structions, 50c. MEUB. Expert 

Penman, 85 N. Holliston, Pasa- 

dena, Calif. 

FREE LITERATURE HOW to lo- 
cate buried treasure and minerals. 

Fisher Laboratories, Palo Alto, Cal- 

ifornia. 

TRIANGLE CHART SOLVES tri- 
angles by inspection, Send 25¢ in 

silver. P.O. Box 764, Detroit, Mich, 


SURVEYING INSTRUMENTS 


GUARANTEED FACTORY RE- 

BUILT transits and levels for 
rent (with purchase option) or sale 
(cash or terms). Order now before 
prices advance. We will repair, 
trade in, or buy Jet old instru- 
ments. Ship prepaid for estimate and 
valuation. Write for List PS-32 and 
complete information to Warr 
Knight Co., 136 N. 12th St., Phil 
delphia, Penna. 


WATCH THESE COLUMNS EVERY MONTH 
FOR BETTER WAYS OF SPENDING YOUR TIME. 
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WIN SUCCESS WITH 
A HANDSOME 


TAN 


85°> of success today is 
due to personality and 
ity to influence others 


. when you can get that 
handsome, healthy TAN everybody admires right 
in your home? In 10 days, you can radically 
improve your appeartcceclose Lie a million 
dollars—as if you had just returned from Palm 


Beac! 
10 Times as Effective as Sunlight 


We are the first company in 
the United States to make a 

jouble Arc Lamp (4 carbons) 
of this power at a price so low 


that it is within the reach of 


Sun Lamp hi 
wornss eves a 
In about 4 minutes, at a distance of 
ives the equivaient effect of 50 
8 in mid-summer sunlight. Shuts off au- 
tomatically, ‘The new PALM BEACH LAMP 
helps increase youthful vigor and vi ity. Tends 
to ‘stimulate glandular function. Remarkabl 
i ski Often decid- 
anemia. Chil- 
dren respond rapidly. le in the treat- 
ment of rickets. For any specific ailment be 
sure to consult your physician, 


As Little as $1.00 Down 


The PALM BEACH SUN LAMP (De- 
Luxe Model) costs no more to operate 


$7.50 than single-arc lamps. Carbons and cur- 
upto "Rt cost less than two cents per treat- 
Pp ment! Easy payments, if you desire. 
$14.95 This double carbon, doubly efficient sun 
us lamp costs but $14.95. er models as 


low as $7.50. 
SEND NO MONEY—TRY IT FREE 


Pay down as little as one dollar. Use lamp ten 
days. If not completely’satisfied, return it and 
your money will be refunded. 


FREE BOOK Big. illustrated 24-page book 

tallas how te doable: tower of 
your personality, increase success, improve ap- 
pearance and h a Absolutely free. ‘ail cou- 


pon. Lamp Di Keene Chemical Co., Inc., 
Rent. Pi S. 2, 206 East 23rd Street, New York, 


Lamp Divi 


ne Chemical Co., Inc., 
St, 


ion, 
Beppe. 206 E 2srd 
New York, N. Y. 
Send free book and full details of FREE 
TRIAL OFFERon PALM BEACH SUN LAMP. 


Salt Water Turns On 
Lifeboat's Lights 


Goop electrical conductivity of salt 
water is the basis of an invention by 
Gunnar A. F, Winkler, of Worcester, 
Mass., to insure the automatic lighting 
of a lifeboat light as soon as the craft 
is launched from a sinking ship. Many 
lives have been lost in past wrecks be- 
cause the lifeboats have been difficult 
to see in the darkness of a stormy 
night. Automatic lights on the boats 
would make them easily found and 
would guide swimmers to them. The in- 
ventor has incorporated a well in the 
generator which supplies current to the 
lights. As soon as the lifeboat strikes 
the water, this well fills with the brine 
which bridges the gap in the electrical 
wiring and lights the lamp. The light 
stays lit until the boat is hauled out of 
the sea. The salt water then runs out 
of the generator well and breaks the 
circuit, automatically turning off the 
lamp. 


Find Missing Element 
With Spectrograph 


ELEMENT number eighty-seven, the 
next to the last of the missing elements 
in the periodic table worked out accord- 
ing to relative atomic weights, has been 
discovered in France by Horia Hulubei, 
according to an advance announcement 
made by Dr. F. R. Hirsh, Jr., of the 
California Institute of Technology. The 
discovery was made possible by the use 
of a delicate instrument, known as the 
curved-crystal focusing spectrograph, 
so sensitive that it can detect one part 
of a given element in 10,000,000,000 
parts of a chemical or mineral sub- 
stance. Dr. Hirsh, one of the seventeen 
or eighteen scientists who have been 
hunting the previously missing element, 
predicted that ekaiodine, the sole ele- 
ment yet to be discovered, may also be 
isolated by the same spectrograph ap- 
paratus. 


Signal Device on Bus 
Reports Its Position 


COILED WIRES on bus roofs in London, 
England, now enable a central despatch- 
ing office to keep track of the vehicles 
throughout their runs. At intervals 
along the route, the busses pass under 
single wires stretched across the street. 
These wires pick up electric signals 
given off by the coils, which are 
charged with alternating current, and 
transmit them to the despatching office 
over ordinary telephone circuits. As 
each roof coil is tuned to a different 
electric frequency, it gives off a signal 
which distinguishes it from all others. 
Thus, in the manner of the block sys- 
tem on a railroad, the coils and sus- 
pended wires enable the bus despatcher 
to identify all of the vehicles and to 
know the approximate location of any 
one at any given time. 
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Auto, Farm For Only 
New plastinoid “putt 


fie. hills oe Hotes 
tires, shoes, "boo 


hin, or 
f, Spreadeon ice buteer: 
Dates tough, Waterproof, flex: 


EA. 


“LO at 10c 


Sliver Only 


BIG FUN, You appar 
stons 


WIRELESS Pocket 
TUBELESS aD 
BATTERYLESS WOGUO) 


WORLD'S SMALLEST REAL PERFORMING 


RADIO 
na ot erie we Reh ASESTUN? Moet 
eMC fin ot ed 


Pocket 


ISP OWNERS HIS) 
WORLD THESEARE FAC 
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in Ki 
S.Benutfultwocolereabineta 


(AIR CONDITIONING 


B Chemistry D Accountancy 
1B Advertising 
1D Blectrical Engineering 


8 ie cine and Patenting 5 Show Card Let 
ow ering 
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Novel Vibrator Speeds 
Highway: Rebuilding 


VIBRATION has been put to work in a 
novel “shakedown” method of highway 
construction devised by William P. 
Day, of Cleveland Heights, Ohio. The 
inventor reports that it eliminates the 
use of a steam roller, makes possible 
roads that can be used almost as soon 
as they are laid, and enables a saving 
of from fifty to seventy-five percent in 
the costs of turning an old road into a 
new one. 

The first step is the breaking up of 
the old highway with compressed-air 
drills. The fragments are sorted into 
large and small pieces. Then, workmen 
spread a layer of the large chunks on 
the old roadbed. On top are placed the 
smaller pieces, after which the special 
vibrating machine applies violent and 
rapid vibrations to the road. These run 
from 2,000 to 4,000 a minute. This 
shakedown process causes the smaller 
pieces to settle into the cracks. As the 
final step, grout, a fluid mixture of 
sand, cement, and water, is spread over 
the road and vibrated down into the 
cracks to form a solid whole. 

Traffic can be sent over the new high- 
way almost immediately, according to 
the inventor, as the absence of spaces 
and the compactness of the vibrated 
pieces permit this quick use. The new 
method of construction can be applied 
to concrete, macadam, brick, or stone 
roads. In some cases the cost is only 
one-quarter that of putting down a 
new concrete highway. Neither steel 
reénforcing screens nor expansion 
joints are required. Yet, the inventor 
reports, the rebuilt roads are as strong 
as the original highways and in some 
cases even stronger. 


Bug Poison To Be Pink 
To Avoid Accidents 


ARSENATES, the deadly white poisons 
used for killing insects, are to be colored 
pink in the future to prevent their be- 
ing mistaken for flour or sugar, which 
they resemble. A number of fatalities 
have resulted from such mistakes in 
the past. After studying the best way 
of avoiding such accidental poisonings, 
the Manufacturing Chemists Associa- 
tion decided to color arsenates pink so 
they can be recognized instantly. 


Coconut Shells Used 
in New-Type Ukelele 


COCONUT SHELLS are used in a new- 
type ukelele designed by Anthony G. 
Cox, of Honolulu, Hawaii. From one to 
three of the shells, cut in half, are at- 
tached to a mahogany sounding board 
equipped with the usual bridge and 
strings. According to the inventor, the 
novel musical instrument emits a high- 
ly pleasing sound. The hardness of the 
shells and a small space at the joint 
between the sounding board and the 
shells contribute to the beauty of the 
tone. 
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“Mother, why don’t Butterflies fly 
around the lamp, as Moths do?” 


“Our New Merriam-Webster 


gives this interesting 


“The moths are usually nocturnal or crepuscular (night-flying or twilight- 


“ 
reason: 


flying). But the butterflies are diurnal (daylight-flying). Accordingly, but- 
terflies are not abroad at night, and are not attracted by lamps.” 


HEN your boy asks you to tell him 
what mal the talk and music in the 
movie theatre, the Merriam-Webster 

is ready to help you out with a picture of the 

sound projector, and a short and clear descrip- 
tion of the way it works. 

When you want to know the difference be- 
tween Sherafon and Chippendale chairs, you 
can find pictures and descriptions of all period 
furniture in the Merriam-Webster. 

And so if is with practically every subject 
that you read about or hear mentioned in con- 
versation; somewhere in the 3350 pages of this 
greatest of all single reference volumes you 
will find concise information—with clear illus- 
trations when needed. 


When You Say “Webster’s Dictionary” 
You MEAN the MERRIAM-Webste 


Accept Nothing Less Than 
the “SUPREME Authority” 


WEBSTER'S 


LOOK FOR THIS CIRCULAR 
TRADE-MARK AND THE “NW” 
MONOGRAM ON THE COVER 


It gives you more. 

spellings, pronunciations, definitions—than any 
other reference book contains. And, in addi- 
tion, you have always available its encyclo- 
pedic articles on business, law, architecture, 
manufacturing, medicine, aviation, radio, 
sound pictures, gems, coins, birds, insects, 
plants, color, music, and thousands of other 
interesting subjects. 207 of the world's 

ing authorities give you their “last word” on 
whatever you want to know. 


The entire English-speaking world has re- 
lied for four generations upon the genuine 
Merriam-Webster series of dictionaries. Make 
sure that you get the New Merriam-Webster. 


THE -NEW MERRIAM-WEBSTER 
WEBSTER’S 


New INTERNATIONAL 
DICTIONARY - Second Etition 


Please mention Poputar Science Montuty when answering advertisements in this magazine, 


HUNDREDS OF INTERESTING 
QUESTIONS ANSWERED 


What bird is kept in India to get rid of snakes, 
os we keep a cat fo kill mice? 

What ancient Roman silver coin was the 
"penny" of the New Testament? 

How is a “rainbow” produced? 

Why are the legs of a Sealyham terrier so exe 
tremely short? 

What water-creature carries a real "file" 
its mouth? 


Mail Coupon for FREE BOOKLET 


The New Second Edition of Webster's New Inter- 
national Dictionary (unabridged) has been com- 
pleted at a cost of $1,300,000. It is twenty years 
newer than any similar work of reference and 
provides information in all branches of knowledge 
for today's needs. Any bookdealer will be glad 
to show it fo you. Mail the coupon for free, illus- 
trated, descriptive booklet: "The New Merriam- 
Webster: What It Will Do For Yor 

Oc.ac.m.co. 
G. & C. Merriam Co., Dept. 894, Springfield, Mass. 


in 


G. & C, MERRIAM CO., Dept. 894 
Springfield, Mass. 

Please send me free illustrated booklet de- 
scribing Webster's New International Di 
tionary, Second Edition—"The New Mer 
riam-Webster: What It Will Do For You 
Name. 

Address. 


City. 
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STOCKING-STYLIST FOR STARS 


Bo ON THE SCREEN IN SOUND AND COLOR 


‘America's Top Ranking Short” of the disco’ 
e it at your neighborhood movie now! Produced in Cinecolor by Carlisle and 
Fairbanks with the cooperation of the editors of POPULAR SCIENCE MONTHLY. 


[ROCKING CHAI FAN 
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| PARAMOUNT PRESENTS 
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jes and discoverers of modern tim 


New Electric Bulb 
Will Not Turn Black 


BuItt into an electric-light bulb, a 
metal screen just invented by Richard 
E. Smith, of East Cleveland, Ohio, is 
said to prevent the lamp from blacken- 
ing during its useful life. Blackening 
of the inner surface of the bulb, caused 
by vaporized metal from the filament 
settling on the glass, cuts down the 
amount of light radiated, and is es- 
pecially prevalent in the gas-filled type 
of bulb in general use. Surrounding the 
filament, the new screen prevents metal 
deposits on the glass and thus, lengthens 
the maximum lighting efficiency of the 
bulb. 


Radio Map Simplifies 
Tuning of Receivers 


TUNING radio stations is greatly sim- 
plified by a new chart which is used in 
conjunction with the tuning dials of the 
radio receiver. The chart, in effect a 
map, shows the locations of stations by 
means of dots, each of which is con- 
nected by a line to a regular tuning 
scale running across the bottom of the 
chart. Umberto Quintavalle, of Milan, 
Italy, inventor of the unique system, 
explains that when the listener wishes 
to tune in a station shown on the map, 
he merely turns the radio-tuning knob 
until an indicator points to the end of 
the line representing the desired station. 


Preserve Human Skin 
for use In Grafting 


PRESERVING skin of human corpses 
for grafting on living persons suffering 
from burns or certain skin diseases, is 
being carried out successfully by Russian 
scientists who already have adopted 
the practice of preserving the blood of 
corpses for later transfusions, and the 
eyes for grafting of their transparent 
fronts or corneas. Skin grafting has 
been used for years, the skin being 
taken from another part of the pa- 
tient’s body, or furnished by a doner, 
much as blood is furnished by doners 
for transfusions. Pieces of skin from 
dead bodies are now being removed 
regularly in Odessa, stored in refriger- 
ators, and used when needed. How long 
stored skin will keep has not been de- 
termined, but it is conjectured that, 
like blood taken from dead persons, it 
may last indefinitely. 


Tooth-Brush Bristles 
Are Made Germproof 


BRISTLES, impregnated with a non- 
poisonous germicidal mixture, make a 
new tooth brush an antiseptic as well 
as a cleaning agent. The bristles are 
also impervious to water. Two Massa- 
chusetts inventors, Warren E. Hill, of 
Northampton, and Clifford L. Mac- 
Arthur, of Cambridge, devised the new 
tooth brush which soon will be placed 
on the market by an eastern concern. 
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Steady Work 


As nearly all manufacturing—construction— 
building starts on the Cea table, the 
draftsman is one of the first to be hired and 
one of the last to be laid off. It is his blue- 
prints, his specifications, that give the last 
word in what the workmen are to do. No article, 
building or construction job is started before the 
plans drawn by the draftsman have been offi- 
cially approved. 


Good Pay 


The draftsman has been called the Junior 
Engineer which title just about describes his 
work, position and pay. He combines his 
knowledge of principles, mechanism and con- 
struction details with the ability to draw plans 
and indicate motions and methods on paper. On 
the average, his salary is considerably above the 
wages of the mechanic and, of course, less than 
that of the engineer. 


Promotion 


Developing plans, new machines or new con- 
struction methods—the draftsman works d. 
rectly with important men of the organization. 
So he knows what is being considered and planned. 
It may be the superintendent—engineer—even 
the prospective buyer with whom he consults. 
These contacts, plus his experience and general 
knowledge of the business, place him in an ex- 
cellent position for promotion when next there 


is a good opening. 


y Drafting 
Lessons 


Bacame a 


A Job Where You Are Not Old at 40 


Athletes, farmers, and factory and shop workers who rely on muscle start growin, 
le office workers, executives, teachers, professional 
men—in fact, all kinds of brain-workers—are just approaching their prime at 40 to 

lue AT ONCE and continues to help boost 
‘ou inerease your experience and backgroun 
judgments of your firm's policies and methods. 


Security for Yourself and Family 


Even if you now are only 18, 25 or 30, you should look ahead—begin training TODAY 
for the job you want at 50, Training helps you to be independent—self-supporting. 
It helps you to enjoy associations that are denied the untrained man. Training helps 
you to increase your earning power more Qu ICKLY—and by so doing to offer members 

‘hat vou could give them as an untrained man. 
Train and enjoy PROGRESS—CONTENTMENT—INDEPEND CE. 


American School, Dept. DD-246, Drexel Ave. at 58th St., Chicago 


old even’ before they reach 40 w 


50. Training increases your v: 
power as you mature and as 


of your family advantages far in excess of 


Draftsman 


your earning 
for forming 


Smoke in the Air Costs Millions Yearly 


SMOKE in the atmosphere causes an 
annual loss of from ten to thirty dol- 
lars for each person in the United 
States, according to estimates recently 
made public by the U. S. Public Health 
Service. Damage caused by smoke in- 
cludes disfigurement of buildings, soil- 


ing of clothes, spoiling of merchandise, 
injury to grass and plants, and loss of 
sunlight. In urban centers, it was found, 
the amount of material deposited by 
smoke-laden air ran as high as 2,000 
tons to the square mile within a period 
of only twelve months. 


Tattooing Cornea of Eye Improves Vision 


TATTOOING the cornea, the transpar- 
ent layer that forms the outer covering 
of the eyeball, with gold and platinum 
improves certain cases of defective vis- 
ion, according to Dr. Ramon Castroviejo 
of Columbia Presbyterian Medical Cen- 
ter, New York City. Dark spots that 


develop on the eyeball covering greatly 
interfere with normal vision, it is ex- 
plained, by dispersing light that passes 
through the translucent area. Tattooing 
with metal chlorides in solution closes 
up the spaces between the spots, con- 
centrating the light received. 


New Stratosphere Balloon Has Twin Gas Bags 


DESIGNED to reach a record height of 
twenty miles, six miles higher than 
present records, a gigantic stratosphere 
balloon is under construction by Polish 
engineers. Far larger than any balloon 
yet built for the purpose, the Polish 
craft actually is composed of two bags, 
one above the other. During the first 
part of an ascension, the smaller bag 
alone contains the hydrogen gas and 
lifts the larger bag, which is empty. 
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As the altitude increases, the gas is 
forced by expansion into the lower bag 
through a connecting tube. Heretofore, 
ascensions were limited by the amount 
of gas a single bag would hold and, 
when its capacity was reached through 
gas expansion, the gas escaped and the 
ascension halted. Suspended beneath 
the odd lighter-than-air craft is a con- 
ventional sealed gondola for observers 
and instruments. 
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JOBS RADIO VISION 
If you are seriously ambitious to make this fascinating, well- 
paying held your fife work-if you have fatr ability aid are 
willing: to We'll te ‘you how We 


train ment s ‘hem get 
fhe Jobs" how we quality them fotakg exima for two.Gowt, 
«prepare them for the glamorous future of 


A Whole Shop Full 
of Tools in One 


For work on all metals, 
bone, resins, plas- 
ties, glass, stone, ‘wood, 
ete. Uses’ 200 different 
accessories to grind, drill 
cut, cary nd, sa 
engrave, 
polish. et 


‘3 
of tedious hand work. Plugs in any 
Socket AC or DC, 119 volts. 


STANDARD MODEL 


A sturdy, Uttle helpmay 
00 F.p.m, $1 


DE LUXE MODEL 


Fastest, most nowerf 


CRAFTSMAN'S PROJECT BOOK ¢ 


Easy working plans for making many interest 
and unusual projects, 23c stamps oF cole 


$10.75 Model O Proje: 


Yame. 


Send C.0.D. 
PS-3 


Address. 
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Your Free Trial got.me 


A BIG_RAISE! 


“Take advantage of this free 
trial Royal Portable offer. 
Sendin the coupon right now.” | 


“TI did—and amI glad! I sent 
my ideas in to the boss— 
typed—and got a big rai 
just while trying outa Roy 


ACT NOW...Own a 
ROYAL PORTABLE 


ON YOUR OWN TERMS! 
GET BUSY! MAIL COUPON TODAY! 


Here’s the opportunity of a lifetime to own 
a genuine Royal. And what a buy it is 
today! Full-sized, standard throughout— 
complete with such office typewriter fea- 
tures as Touch Control, Finger Comfort 
Keys, Complete Dust Protection and many 
others, which only Royal can give you. 
Scientifically designed for everyone to use, 
fast, built for a lifetime of service! 


Only a few cents a day! 


FRE INSTANT TYPING CHART 
AND CARRYING CASE 


With every Royal Portable comes a handsome, 
triple-convertible Carry- 
ing Case at no extra cost; 
also-a free Instant Typ- 
ing Chart, Latest inv 
tion—it shows you, at a 
glance, how to type right. | 
inly Royal has tl sen- 


SEE FOR 
YOURSELF 


sational typing 


SEND NO MONEY! 


ROYAL TYPEWRITER COMPANY, Inc. 
Dept. B-93, 2 Park Avenue, New York City, N.Y. 
Please tell me how I can own—for only a few 
cents a day—a latest model, factory-new Royal 
Portable—complete with free Carrying Case and 
Instant Typing Chart. 


Talready own a 


Serial No, 
allow on it ‘a 


You <22"t build a business with- 

out a productor service to 
offer. See opportunities offered to 
you in the New Cl 1d Section 
in POPULAR SCIENCE beginning 
on page 20. 


Horn Operating Ring Fits All Cars 


Send for booklet of 
exclusive motor accessories 


CONSTRUCTION 


KITS 


Make It Easy for 
You to Build 


FINE MODELS 


UILDING a ship model is a fasci- 
nating hobby, especially when you 
are constructing a historic vessel 


such as the Confederate raider Ala- | 


bama, illustrated above. It was the last 
model designed and built by the late 
Capt. E. Armitage McCann. 


The original boat was a steam sloop, | 


bark rigged. In two years during the 
Civil War she captured more than 
sixty vessels. You can make a mod- 
el of her with our new kit 10S. The 
model has a 2114-in. hull and is 28 in. 
over all. All the necessary raw mate- 
rials, as well as complete blueprints, are 
included in the kit. 


For the benefit of model railway fans, | 


we have added two kits for making 25 
ft. of HO track. The regular kit 3L 
costs $4.00 and the deluxe kit 4L costs 
$6.95. Included in the latter kit are 
third-rail chairs, which are drilled and 
counterbored for escutcheon pins and 
slotted to accommodate the rail, thus 
eliminating a great deal of the soldering. 
Our complete list of kits follows: 


STANDARD SHIP MODEL KITS 
A. Whaling ship Wanderer, 20%- 
in. hull, 27% in. over alll. 
D. Spanish galleon, 24-in. hull, 30 
in. over all......... 
E. Battleship USS. Texas, $ft. 
G. Elizabethan galleon Revenge, 
25-in. hull, 28 in. over all......... 7.25* 
L. Farragut’s flagship Hartford, 
steam-and-sail sloop-of-war, 


T.40* 


6.95* 
TAS* 


33%4-in. hull, 41 in. over all...... 8.45* 
Q. Privateer Swallow, 12%-in hull, | 
20 in. over all. ae 
V. Clipper Sovereig Seas, 


4.95 
4.907 


5.95* 


20¥ein. bull, 26 in. over all. 
Y. Trading schooner, 17%-in. hull 
2S. U. S. Navy destroyer Preston, 
31%-in. hull..... 
3S. Constitution (“Old Ironsides 
21-in. hull, 31 in. over all. 


(Continued on page 29) 


6.50* 


Eoday for FREE BOOK and home ta 
easy payment offer. Mentioninstrument. 


©. G. CONN, 17,282 CONN BUILDING 
LKHART, INDIAN, 


bee... CONN... 


CANDID CAMERA SUPI ty co. 
303 West 42 St., Dept. 


i 
tras. Without obliga- 
toar'wetts (or DAY TRIAL OFFER: 


tioning: Refrterratlon 
Petroleam, Indastelal a 


Mcki nly Roosevelt Graduate Calle, ae: 


4202 Clarendon. 


sam, ‘Wighway, Mining, Steam, 
it 


DON’T BUY RADIOS 


UNTIL vou sena tor our 


confidential agents proposition on na- 
tionally advertised brands of radios 


UNITED RADIO CO. 


Dept.K 58 Market St. Newark, N. J. 


[DO YOU OWN A 


RAILROAD? 


Here at last is a brand new and co1 


ores, 
coaling’ trestles, roundhouses, 
crossing gates, ‘switches, etc. 
detailed instructions and diagrams in 
this great book make it easy. 


EVERY MODEL RAILWAY 
ENTHUSIAST NEEDS THIS NEW BOOK 


Tells you how to. utilize every bit of av: 
able space in laying out your system. 
to turn out smoke stacks, fire boxes, boilers, 
and wheels, in your own shop. Complete, 
easy-to-follow instructions for building a 
box car, gondola, refrigerator, tank, hopper, 
caboose, day coach, pullman, baggage, and 
observation car. Complete plans, specifica- 
tions, instructions, and scale blueprint for 
building the popular Atlantic type locomotive. 

Send only $2.00 for your copy of Model 
Railways or we will ship C. O. D. plus a few 
cents postage. Satisfaction guaranteed or 
money back, Address 


Popular Science Monthly, Dept. 28 


353 Fourth Ave. New York, N.Y. 


= 


NIL MELIOR, WALDORF ASTORIA, N.Y. CITY 
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Models 


Kits for Fine 
(Continued f 28) 


Kit IL—All the materials necessary for 
building an HO-gauge model locomotive 


48. Clipper ship Great Republic, 
3134-in, hull, 42 in. over all...... 8.40* 
5S. Coast Guard patrol boat of new 
165-ft. class, 20%-in. hull. 
68. Brig Malek Adhel, %-in. scale, 
20-in. hull, 33 in. over all, 
frame-and-plank construction.. 
Fishing Schooner Bluenose, 
17%4-in. hull, 22 in. over all...... 
Whaleboat, 14 in. long; partly 
shaped hull and raw materials 
for making all equipment... 
10S. Confederate raider Alabama; 
steam sloop, bark rigged; 3/32- 
in. scale; 21%4-in. hull, 28 in. 
over all . snes 8.20" 


SIMPLIFIED SHIP MODEL KITS 


F. Liner S.S. Manhattan, 12-in..... 1.00 

H. Cruiser U.S.S. Indianapolis, 
WAM. oessseesee Ee 

J. Clipper ship Sea Witch, 13-in... 1.50 
MODEL-OF-THE-MONTH KITS 


9.75t 
8s. 


4.95t 
9s. 


2.75 


M. Aircraft carrier Saratoga, 18-in. 1.00 
N. Four U.S. destroyers, each 6%4- 

In acs J ciceoets 15 
R. U.S. cruiser Tuscaloosa, 

i. ccs coeemsgetierunminans 1.00 
U. Hispaniola, the ship in “Treas- 


ure Island,” 7-in. 
Z. H.M.S. Bounty, 11 \. 
2M. Ocean freighter, 14-in. 
3M. Yacht Nourmahal, 8%-in.. 
4M. Oil tanker, 14-in... 
5M. Liner President Lincoln, 14: 


MODEL RAILWAY KITS 
1L. Model locomotive, Hudson 
type HO gauge. Kit contains 
all the necessary sheet brass, 
brass tubes, rods, wire, springs, 
fiber, screws, boiler head, lad- 
der strip, six driving wheels, 
and ten pairs of wheels.. 


C 


Model of whaling ship made with Kit A 


1. 4.95% | 


Engineer Dobe can prepare you just 
as he has trained thousands of success- 
ful students, aged 16 to 18 to past 50. 
His practical “Work-Job” method re- 
quires no previous experience. High 
school education not needed. He offers 
you a real opportunity to get a com- 
plete training in drafting right in your 
home in a surprisingly few months. 
‘Trained draftsmen enjoy good salaries. 
Engineer Dobe teaches his students 
until thoroughly trained and until hold- 
ing a good paying job. That’s Engineer 
Dobe’s guarantee. 


JOBS NOW OPEN 


In Machinery, Building, Aviation, Elec- 
tricity, Transportation, Automotives — 
draftsmen must be used. Many trained 
draftsmen will be needed on better jobs 
at better pay and shorter hours. 


MAIL COUPON TODAY=—) 
Mail the coupon today for FREE illus 
trated book “Successful Draftsmanship” 
and full details of Engineer Dobe's re- 
markable real offer that includes all 
necessary tools and equipment. Learn 
just how you can be trained successfully 
at home in your spare time. Time is 
money. Now is the time to prepare. 
Don't wait another day. Send the coupon 
Now for Engineer Dobe’s FREE Book. 
DIV. 3392 


| ENGINEER DOBE weertsiterm. 


practical 


Learn DRAFTING—at Home 


‘You'll be amazed at the speed with which you can learn 
in your spare time by Engineer Dobe’s Practical Method. 
Send coupon TODAY for free book entitled “Success 
in Draftsmanship.” 
Here’sadraftsman’sset of 
tools—sent at once (alsoa 
drawing table) —all 
without extra charge 

the day youenroll. 


| Let Engineer Dobe 
Show YOU How to Get a 


BETTERJOB 


nce in your 
you at home 
¢ by his long established, proven- 
‘Work-Job” Method. 


Complete Outfit, 
size 20x25”, 
furnished 


EQUIPMENT 
Given When You Start. 


Free B 


= 
LEARN ATHOME 
; bo Be a Taxidermist 
HEE Raniaearophiey Mount BIRDS, ARIAIALS, 


‘specimens into fine groups. V 
asily, quickly learned. Invest 


FREE BOOK fiji 00 Sis be's 


have f 


range 
Nothin 


ete. — 
re handy. volume — the 
NT'S' HANDBOOK. 


Mail coupon below for 
sample section und facts 

about Handbooks: for promptreply, 
We Will also send FI some 


RONALD PRESS COMPAI 

5 East 26th Street, New York, N. Y. 

Send me the 32-page sumple section of the Account- & 
nts" Handbook and information about tis famous 

ollume, together with FREE Pocket Memo Book. 

‘Name (please print) 

Address. ° 


U.S. GOVERNMENT JOBS 


Railway Postal Clerks 


Many Other Government Jobs 
| Carriers—Clerks—Customs Inspectors, ete. 


FEBRUARY, 1938 


Please mention Poputaz Sctence Montuty when answering advertisements in this magazine. 


Over 42,000 Appointments Last Gov’t Year 
MAIL COUPON BEFORE YOU LOSE IT 
CE 
FRANKLIN INSTITUTE, Dept. L258 
Rochester, N. Y. 
+ Rush to me without charne—cony of 3 


2-page 
with 


vook,. “How to Get U.S. Government. Jobs, 
Mise se positions and fall particulars telling how to 
gs GP ten, 


sme. 


& Aaaress. 
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— SQKBoy!; 


How Chand I hs 


fOW I know there ISa 
difference in the way 
laxatives work since I used 
the ALL-VEGETABLE 


Laxative, Nature’s Remedy 
(NR Tablets). One NR Tab- 
let convinced me... .so mild, a) 
thorough, refreshing and = 
invigorating.” 

Dependable relief for \ 
sick headaches, bilious spells 


and that tired-out feeling, 
when caused by or associ- 
ated with constipation. 


Without Risk 2.255; 
box from any druggist. Use 


for one week, then if you 
are not more than pleased, return the box 


and we will refund 
TO-NIGHT 


the purchase price. 
‘That's fair. Try it: TOMORROW ALRIGHT 


FREE: 3 


Benutitul Sisscolor 3088, Calendar-Therzpom 
fT 


1 Deak Bite, Se! boul 


S$ TOP worrying about the 
future. LOOK at these 
students and LISTEN 
to what graduates of the Hemphill 


Diesel Schools have to sa 
“In charge of a Diesel plant for a large 
dredging company.” n Rost 
“I landed a Diesel job which tripled my 
former income.” —B. V. Miller 

"Birst poy check wos $350 more than my 
tuition. —Hoarold Ikemura 
Similar opportunities are open to you. Can 
You afford to let them go by? New 32-pa 

k “March of Di it off the pres 

Sead for yaar free eopy oes 


HEMPHILL 
DIESEL SCHOOLS 


*Ta8S Grane Sr, 


ESEL SCHOOLS (addres 

ree copy of B2-pone beak," Moach of 

ond” ull Iatermation es Your’ Disa! enarscz 
Age. 


$100 a Month 
Sick Benefit Policy 
At Sper! hast Cost 


when, sick sou don’t want pits, you sant pas: You can 
ow be independent . : ++ Well provided 
for though disabled. 


A sick benefit policy paying up to $100 a month, at special 
low €08 ued by National Protective Insurance 
Go, etionaniy” famous for thelr $3.65 aceldent polley. 


The National Protective is the only company issu- 
ing a health policy covering any and every disease 
and paying such large benefits at its low cost. 


SEND NO MONEY 

‘They will mall you this sick benefit policy covering any 
and all diseases, free for Inspection without obligation. No 
application to fll out and no medical examination. Men azes 

to 69 and women 18 to 59—in all oecupations—who are 
tow in govt health are linible, Just send sour name, age, 
address and sex to mal Protective Insurance Co. 
S031 Pickwick Blda., Kansas City. Mow today. Write then 
While their spectal low cost offer 1s stil in effect. 


Kits for Fine Models 


(Continued from page 29) 


Kit 23—U. S. S. 
"Preston," 31!/. 
destroyer model 


2L. Supplementary power unit for 
the locomotive 1L. Consists of 
specially built electric motor 
(6-v.) and worm and geat........ 
Track kit. Contains running 
rail, third rail, cardboard ties, 
spikes, ete. for making 25 ft. 
of HO track. 

Deluxe track kit. Same as 3L 
except that kit contains third- 
rail chairs, which eliminate 
soldering of rail to heads of 
nails... ansenensen 


3L. 


4.00* 


4L, 


6.95* 


MISCELLANEOUS 

No. 4. Solid mahogany book 
trough 22% in. long, 9% in. wide, 
and 24% in. high over all. Ready 
to assemble, with finishes. 

No. 5, Solid rock maple hanging 


Kit 4M is for building this ol tanker 


wall rack with one drawer, 19% 
in. wide, 33% in. high. Ready to 


assemble and stain included........ 5.75% 
No. 7. Whittling kit with two 
shaped blocks for making sea 
captain 5% in. high........ 1.50 
No. 8. Whitiling kit for six dif. 
ferent Scotties. Each is 2 by 2% 
in,, sawed to shape 1.00 


No. 10. Copycraft whittling kit for 
making one of several Hobo 
Hank novelties. Includes master 
model 5% in. high.... 

No. 11. Copycraft whittling kit for 
taking elephant Jumbo. Con: 
tains a model of the animal, 3% 
in. high; whittling block, V- 
shaped carving tool with han- 
dle, brush, and paint. va 1.50 


Nore: If you live west of the Mississippi River or in 
Canada, add $0 cents to all prices marked with an as- 
terisk (*) and 25 cents to all prices marked with a 
dagger (f). 


Popular Science Monthly, Dept. 28 
Fourth Avenue, New Ye 


Piessd eid tas © 0D. EL 


1 will pas the postman the price shown abore plus 
a few cents pos in full payment. (Canadian 
Srders cannot’be sest €. 0. Do: 


Name. 


Address 


City 
(Print name very clearly.) 

1 sou prefer to send. sour remittance with this 
order, you sate the C.0.1 it by. 
money order, check, or registered ‘mali, Ths ote 
4s made only in the United States and Cana: 

Also see note abore. 


NOW LEARNING MUSIC 
IS LIKE PLAYING A GAME 


New home method 
easy as A-B-C! 


No special talent is required 

no previous musical training, 
You learn to play» 
right in your own po. 
home this U. S, School 
of Music way and its 
cost averages only a 
few cents a day. 

‘There's nothing 

about it—no 

complicated theories. What's more, with this 
short-cut system you don’t have to spend hours 
practicing tedious scales or monotonous finger 
exercises, Instead you learn real tunes from the 
Start. First you are told what to do—then a 
picture shows you how to do it—then you do it 
yourself and hear it. 

Decide now to learn to play the Piano, Violin, 
Ukulele, Tenor Banjo, Hawaiian Guitar, Piano 
xophone’ or any other instrument 

you like. 


Accordion, 


FREE BOOKLET AND 
DEMONSTRATION LESSON 
Piano G Write today for Free Book- 
Violin Sexo phone Jet and Free Demonstra- 

an Mandolin tion Lesson explaining. this 

method. in. detail, Mention 

your favorite instrument, 

Instruments, supplied when 
needed—cash or credit, 


U.S. SCHOOL OF MUSIC. 


CHEAP OIL BURNER 


LEARN TO PLAY 
Lae bald 


Banjo 
Hawaiian Guitar 
Piano Accordion 

Or Any Other 
Instrument 


NEW 
TYPE 


oe Aches, Br mor 
en 
ora 


COOK and HEAT for LESS 2 


Amazing oll bamer| 
burns cheap ol 


T 
EE iE ie ted eter, 


asic i 
oot Sind make big: tones obare oF fall 


as Free book how miakeoteh: 


‘speed pro 
‘Ambi- 

perity. Gur free voaklat a 

industries, Bept. 2, 20 


John made*42 = 
=> in one day 
in his NEW 


ay 


Business 


you to make really BIG MONE’ 
Country estates offer tremendous ‘possibilities 
DETERGER washes upholstered furniture, drapes, tapestry, 
all sorts of fabrics electrically right in your customer's 
home, with a new soapless soap whipped into dry suds. We 
have ‘helped hundreds of men get into business for, them~ 
selves with our automatic equipment, The U. 8. Govern- 
ment and some of the world’s largest hotels use many of 
our machine: 


Make Money the FIRST DAY 
‘You are ready to go to work the minute you get the outfit, so 
you ought to be taking in big profits the first day. We want 
an honest, ambitious man in every locality. If you are that 
welp You get started for yourself in a business 

dous possibilities. Only a limited 
down payment— 4 
the balance you send on easy terms, Most men find 
it possible to make far more than the cost of the 
machine before the payments come due. You don’t 

heed to rent a shop—you don’t have to hire 

building, for the work is done in your customer's 


‘Our new 


Write Today for FREE 


copy of our ‘“Get Into Business 
self" ideas. Let us tell you how 


Nop worrying about Just a fob, Write 
today—NOW. 


VON SCHRADER MFG. CO. 


_Dept. D612 PI. __ Racine, Wisconsin 


AMERICAN, PATENTS CORPORATION 
Department 3-€, Washington, D. C. 


PATENTS—TRADEMARKS 


All inventions submitted held confidential and 
given personal attention by members of the firm, 


"ifaw to Batablish Vour Rights CFR 
LANCASTER, ALLWINE & ROMMEL 


PATENT LAW OFFICES 
413 Bowen Building ‘Washington, D.C. 


New Ideas now Salable 
Before Patenting 


e hee 
nd unpatented Invent 


Chartered Institute of American Inventors 


. Barrister Building Washinston. D. C. 


Nepean eter eR 
SRE 


easier 


‘and cet wood Jo 
SHICAGO TEC: 
dg. 118 


Inventions ae 


Patented or Unpatented. In business over 30 
y Send drawing and description or model, 
Sr write for information. Complete facilities. 
References. 


ADAM FISHER COMPANY 
Enright, St. Louis, Mo. 


Brand new. Just out. Pic- 
tures, describes, prices Can- 
did and newest cameras, enlargers, ama- 
teur equipment, dark room supplies, paper, 
film, chemicals, etc. FREE. Send name and) 
address. Ask for Camera Book No. 6. 


NEMPNIS- PHOTO SUPPLY CO.. MEMPHIS, 


TENN. 


FEBRUARY, 1938 


Foreign Clubs 
Granted Charters 


ITH the elimination of restric- 


by National Guild 
tions against foreign clubs, the 


W National Homeworkshop Guild 


has become international in scope and 
is now ready to help home workshop 
clubs located in any part of the world. 
New regulations just established per- 
mit clubs outside the United States and 
Canada to be chartered as “foreign af- 
filiates." These clubs receive a free 
charter, annual affiliate cards, and any 
special bulletins, but not the regular 
monthly bulletins and job sheets that 
are sent to the secretaries of all Guild 
clubs in the United States and Canada. 

Two clubs have already taken ad- 
vantage of this offer. The Tientsin 
(China) Homeworkshop Club has ten 
members. Thomas Pao-ho Liang, pres- 
ident, studied in the United States and 
at present is publisher of “The Adver- 
tiser,” a monthly journal, and “The 
Evening Post,” an evening daily. His 
hobby is model making. 

The other club is the Canning Road 
Homeworkshop Club, Wealdstone, Mid- 
dlesex, England, which was formed un- 
der the sponsorship of Harold James 
Blakeley and John A. Hammond. Mr. 
Blakeley, the president, is a member of 
the Science Fiction Association and the 
Junior Astronomical Association. The 
club recently made a trip through the 
London Science Museum. 

To the Mandan (N. Dak.) Handicraft 
Club goes the honor of being the first 
Guild club to organize a women's auxil- 
iary. There are approximately twenty 
women and twenty-five men in the club. 
A workshop has been set up in the 
basement of a local bank building, and 
meetings are held weekly. The public is 
allowed to use the workshop on certain 
nights, Projects made by members were 
displayed at an open house recently. 

Tony Giorlando and W. Knapp of the 
Merry Cottage Social and Hobby Club, 
New York, have completed a portable 


table for playing table tennis from | 


plans published in PoPULAR SCIENCE 
MONTHLY. Robert Mallet built a min- 
iature ocean liner 4 ft. long, and Jack 
Grecco constructed a model airplane 
with a wing spread of 2 ft. 

The Passaic County Homeworkshop 
Club, Hawthorne, N. J., is completing 
plans for its first exhibition, which will 
be held in Paterson, January 28 to 30. 
The use of the metal and woodworking 
shops of Hawthorne High School has 
been obtained for club members. 

New machinery recently added to the 
workshop of the Ware (Mass.) Home- 
workshop Club include a jointer-planer, 
shaper, and drum sander. The equip- 
ment of the shop has so far cost over 
$500. Julian Knapp, who is building his 
own home, has completed the cellar and 
is now busy constructing the first floor. 
Leopold Mozdzierz has built a gun cab- 

(Continued on page 32) 
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INVENTORS 


PATENT YOUR IDEAS 
sete ror FREE BOOK 


WRITTEN by o FORMER MEMBER 
of the EXAMINING CORPS (1922-24) 


of the U, S$. PATENT OFFICE. 


IF YOU WANT to profit by 
your idea, you should take 
steps to apply for a U. S, 
Patent at once. Your first step 
is to get this Free Book, 


This interesting illustrated 
book contains valuable in- 
formation you should have. 
It tells you fully how to ob- 
tain a patent on your idea in 
the quickest way. With this 
Free Book you will also 


Receive a ‘RECORD OF 
INVENTION” Form 


on which you can easily re- 
cord your idea. Personal and 
Confidential Service: Your 
case will be personally handled 
only by a Registered Patent 
Attorney who is also a Former 
Member of the Examining 
Corps of the U. S, Patent 
Office. All communications 
will be strictly confidential. 


MAIL COUPON TODAY for FREE PATENT 
BOOK, and RECORD OF INVENTION Form. 


CARL MILLER 


ISTERED PATENT ATTORNEY 


Please send. ur Free Boo! 
sa 907 fees Book, Mow 


| NAME ... 
P appress ... 


eee | 
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BIGREE book tn colors tes 

Bl perience. We show sou 
Tight in your own home by. sim 
to decorate, 
decorating. Many sit at home, an 
= time or 3 


fascinating way. 


You ri 
sending 


NO CANVASSING 


sure are 


GIVEN YOU 
TO DECORATE 


d Free Lesson. 
ing money at once. 


Earn Money at Home 


mow to 


thod. 
Hildy. vcrsthine furnished including supply of Novelties fer yod 
id Homecrafters Outfit, Big profit 


32 Nour Fuse! * 


. pore free, Start right in decorating Gifts, Bridge Prizes, 
‘Toss, ete, More ike fun than work and you earn 
as you learn. Hundreds making big money this 


we of your satisfaction we give an 


new easy way. You don’t need ex- 
esgrate beautiful Art Novelties 
eaten" 


per piece for 
1d make up to $25 to $50 a week— 


‘Just mail cou- 
pon and get 
first lesson ah- 


MAIL THIS! 
FIRESIDE INDUSTRIES 

. 51-B, Adrian, Mich. 
send big Free Book and 
LESSON. This does not 
obligate me in any way. 
Name. 2 
Address 


sk nothing in 
for ‘Free Lesson. 


‘Get started mak- 


A-C-RADIO 
TELEVISION 
EVERY ELECTRICAL 
SUBJECT COVERED 
1ed in Electricity." BRAND 


tht right. don 


to date 
‘covered: 10 big Volumes 


BIG ELD! Big Domandl 

len who understand elec- 
Big Pay! 2.7 ere orpesty nested 
Hlaht now in ‘thoteapae of kndostrien 


sarn and do. Send coupon for a set of 
these books for FREE examination. 


itcate 

oe y the for cont 
BL rotgen Chemo tS 
total rice 


sete 
sean sees cesaton red es roe ot om 


i” : 
DIESEL‘ 
P 0 W E R Courtesy DIESEL PROGRESS 


A Coming American Industry © 
The internal-combustion engine represents man’s 
supreme triumph of machine power. Diesel en- 

ers are in great demand. Many are acquir- 
ing necessary knowledge through spare-time 
study of this modern I. C. S. Course on Diesel 
engines. Free booklet! 


INTERNATIONAL CORRESPONDENCE SCHOOLS 


Box 7627-J, Scranton, Penna. 
Please send information on course checked. 
(CD DIESEL POWER 
CiMechanical Engineering Automobile Course 
CiAviation Engines GAir Conditioning 


Age 


MAKE $25 TO $30 
PER WEEK AT HOME 
IN YOUR SPARE TIME 


THE IDEAL LAWNMOWER SHARPENER 


ie deal Lawnmower, Sharpener, makes, old. 


Ten seythess even, ele EXTALOG tells complete story. 


WHAT THESE MEN DID . . . YOU CAN DO 


ve sharpened we 


er Is well pleased 
|fmowees's auye" hoy F. tier says 


THE FATE ROOT. HEATH La 
Box 318 Plymouth, Ohio, 


‘Thousands get relief from pain- 
ful feet and walk freely with 


_HEEFNER strront 


‘SUPPORTS 


you a copy of my T2-page 


send me a mode) ar drawing, or sucteh 
ur invention, and 
search and report 


send my "Record of In 
(Over 40 years experience 
Patent Attorney.) 


A PERSONAL CONFIDEN L PATENT SERVICE 
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ur InvENTION?! WSL 


Promptly as to Its patentability and send 


| aid nature in strengthening 
| HEEFNER ARCH SUPPORT CO. 

coufron, NOW 
Tautlee or it tLe Fe Rando phy ‘wesieyn, oc: 


you prefer to read my booklet first. mall 
the attached coupon at once I will als» 


Please send me at once. free of charge, your 72+ 


page booklet and "Record of Invention’ form. 


1 
1 
1 
vention” form. 
asa Registered 
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News of Guild Clubs 
(Continued from page 31) 


inet. Books on metal spinning and ma- 
chine woodworking have been added to 
the club's library. 


Officers of the Homeworkshop Club | 


of Independence, Mo., are Karl Miller, 


president; W. T. Doran, vice president; | 


A. F. Baldwin, secretary; Earl Howe, 
treasurer; Rufus Wilson, librarian. 
Walter Davis, Harold Riggins, W. C. 
Smith, and the officers form the board 
of directors. 

A prize is given each month by the 
Bison Homeworkshop Guild, Buffalo, 
N. Y., for the best project. Theodore 
Roberts won the first of these prizes 
with a copper Colonial lantern. William 
Smith talked on wood overlays and ex- 
hibited a chest containing 20,640 pieces 
of wood. An appeal was made through 


P. F. Hirsch, of Newcastle, Calif, won a 
prize with this float at the Placer Coun- 
ty Fair. All sorts of odds and ends were 
pieced together to resemble a locomotive 


the newspapers for old toys to be re- 
paired and given to poor children. 
The annual Christmas toy project 


kept the Fairmont (W. Va.) Homecraft | 


Club busy for the past few months al- | 


though some of the members found 
time to make period furniture ... W. 
E. Fretz demonstrated uses of the car- 
penter's square for the Oklahoma City 
(Okla.) Homeworkshop Club and an- 
swered questions. The Guild's bulletins 
and plans have been bound in one vol- 
ume in order to preserve them... The 
Timber Craft Homeworkshop Club, New 
Bedford, Mass., has purchased a wood- 
working lathe and a small sander for 
its workshop and hopes to get a jig saw 
in the near future . . . The Cartier 
Homeworkshop Club, Montreal, P.Q., 
Canada, recently visited the Commer- 
cial High Students’ Museum to inspect 
a display of local and foreign woods... 
Brunner A. Millard was host to the 
Capital Homecraft Club, Washington, 
D.C., and demonstrated how to sharpen 
saws and jointers .. . Meetings of the 
recently organized Niles (Calif.) Work- 
shop Club are being held in rotation at 
the homes of members. Moving pic- 
tures were shown at the home of Glad- 
ford Viery. 

Although the Billings (Mont.) Home- 
workshop Club was more or less de- 
moralized by loss of machinery and 

(Continued on page 33) 
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News of Guild Clubs 
(Co: ued from page 32) 


supplies in last summer’s flood, order 
is gradually being restored. Forty 
members and friends attended an out- 
ing at the ice caves in the Pryor Moun- 
tains. 

By putting on an extensive member- 
ship campaign and obtaining the codp- 
eration~ of the local newspaper, the 
Mark Twain Homecraft Club, Hannibal, 
Mo., was able to more than double its 
membership in a month. A recent meet- 
ing was held in a woodworking con- 
cern, and the superintendent demon- 
strated each type of machine and an- 
swered questions. 

Fifty articles were displayed by 
members of the Society of Model En- 
gineers, Ottawa, Ont., Canada, at an in- 
formal exhibit at the shop of Charles 
Ogilvie. A competition will be held 
in conjunction with an exhibition of the 
famous Titania’s Palace made by Sir 
Neville Wilcox. A $50 lathe will be 
awarded to the person having the best 
article in the show. 

Rings carved from hard rubber and 
inlaid with bits of buttons were exhib- 
ited to the Mazda Homeworkshop Club, 
Euclid, Ohio . . . Paul Spunds has been 
named librarian of the Lafayette-Home- 
workshop Club, Jersey City, N. J... . 
The St. James Homeworkshop Club, 
Montreal, P.Q., Canada, codperated 
with local charities in making and dis- 
tributing toys at Christmas... A clam 
boil was enjoyed by the New Bedford 
(Mass.) Woodcraft Club at the sum- 
mer home of E. F. Frawley. An exhi- 
bition will be held in February .. . 
Fifty members, wives, and friends at- 
tended “Ladies Night” of the Jackson- 
ville (Fla.) Homeworkshop Club. Mr. 
Graham of the State Road Department 
talked on bows and arrows. 

The Premier Homeworkshop Club, 
Chicago, Ill., discussed plans for its an- 
nual exhibition at its headquarters in 
the River Park Fieldhouse recently. 
Henry Wagner, secretary, is visiting 
the members’ shops to photograph them 
for the Guild’s records . , . Officers of 
the Westwood Homeworkshop Club, 
Lynbrook, N. Y., are John Gorham, 
president; Herbert White, vice presi- 
dent; Reginald Crotty, secretary-treas- 
urer; Earnest Mazzara, librarian. 

A questionnaire on the meaning of 
shop terms and use of tools created a 
lot of fun for the Louisville (Ky.) 
Homeworkshop Club. Recent meetings 
have been devoted to the annual toy 
project... .A goal of 150 members has 
been set by the Seattle (Wash.) Home- 
workshop Club. A drill press will be 
awarded for the best project made in a 
home workshop during’ the winter 
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Our@atent Service 
Can Help YOU! 

Securing broad patent protection 
for an invention requires special- 
ized skill. Our business is confined 
exclusively to Patents, Trademarks 
and Copyrights. We have served 
inventors throughout the world 
for over 62 years. From the mo- 
ment you send us a sketch and 
description of your invention, we 
take all the detailed work of the 
complicated patent process off 
your hands, Every member of our 
firm is a U. S. Registered Patent 
Attorney. The work of securing 
you broad patent protection will 
be done only by men of long 
years of successful experience. 


Take These Steps to Secure Broad 
PATENT PROTECTION 


FIRST you will want to know exactly how the Patent Laws 
protect you, how much the cost will be, how to sell your in- 
vention. Our free books answer hundreds of questions about 
Patents and how to sell your invention. SECOND, we will make 
an examination through pertinent U. S. Patent Office records 
to see if your invention can be patented. Then we can tell you 


whether in our experienced opinion 


THIRD, we will carry your case through the Patent Office with 
all possible speed, consistent with obtaining for you the broad- 


est possible patent protection, 
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Our Deferred 
Payment Plan 


We have helped thou- 
sands of inventors with 
our deferred payment 
plan. This plan is very 
flexible. You may spread 
the cost of your Patent 
over several months in 
payments. 


is to 


on how to 


COMMERCIALIZE | 
your INVENTION 


We can help you e1 
though you cannot pay 
the full cost of your 
patent NOW. 


you can obtain a patent. 


Money Making 
Inventions Are Often 
Very Simple 
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ubject thoroughly. 


Secrecy in Patent matters is of the utmost importance. 
Your case will be treated with strict confidence from the 
moment you entrust us with your secret plans. We never 


buy inventions or sell them. Our only business is to 
serve inventors efficiently, quickly, and confidentially, 


C. A. SNOW & CO. 


Registered Patent Attorneys Since 1875 
SNOW BUILDING, WASHINGTON, D. ©. 
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Another reason why Buick, with the 
DYNAFLASH ENGINE and TORQUE- 
FREE SPRINGING, has the Most 


BUICK SPECIAL 4-door streamline sport sedan —$1022 delivered at Flint, Mich, 


Complete with standard equipment, 


Modern Chassis in the world 
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ny oe know that stepping up compression in 
an automobile engine gives more power and 
brilliance. 

You also know that higher compression means 
more “‘ping”—and that “‘ping” is a signal of power- 
stealing pre-ignition. 


Woy look how the Dynartasu engine gets around 
that. 


Pre- -ignition starts at the point in the cylinder 
opposite the spark plug. But the special Turbu- 
lator built into the face of each Buick piston pro- 
vides larger surface area at this point to carry 
away the compression-generated heat that causes 
this pre- ignition. 


So less “ping”! More power! And also—furbu- 
lence in the fuel charge that means better fuel 
combustion. 


The net result is almost ten per cent more power 
without any increase in engine size or weight. 
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Please mention Porutar ScteNce MonTHLy when answering advertisements in this magazine, 


-LESS'/V6— MORE POWER! 


And its flashing, brilliant, quick- responding 
power is made still more enjoyable because it’s 
linked with the velvet-smooth ride of Torour- 
Free Sprincinc! 


If you want to check that, just see the nearest 
Buick dealer for all the dope—and a demonstration. 
* * * * 

MATCH THESE VALUES! 

Complete with DYNAFLASH engine, TORQUE-FREE SPRING- 
ING, and all standard equipment, these models deliver at 
Flint, Mich. at these prices: Buick SPECIAL business coupe, 
$945; Buick SPECIAL 4-door touring sedan, $1047; CEN- 
TURY 4-door touring sedan, $1297; ROADMASTER 4-door 
touring sedan, $1645; LIMITED 8-passenger sedan, $2350. 
Special accessories, local taxes ifany and transportation extra. 


BETTER BUY BUICK ON EASY GENERAL MOTORS TERMS 


"Baler buy Cucke” 


A GENERAL a MorTors VALUE 
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This simian subject is being given a 


treatment designed to give immunity 
from poliomyelitis. He will be exposed 
to the virus to test its effectiveness 
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A group of monkeys used in experiments at Stanford 
University. Each is numbered for recording purposes 


TRIKING without warning, poliomyelitis, 
or infantile paralysis, one of the most 
baffling diseases known to medical sci- 
ence, spreads suffering and death. With 

the coming of warm weather, it may appear 
anywhere, from New York to California, New 
Orleans to Seattle. 

Children, more than grown-ups, develop 
fever, become restless, succumb to paralysis. 
Two thousand stricken adults and children 
crowded one western hospital not long ago. 
One resident physician in ten treating the 
cases died. No known medicine can arrest the 
disease once it attacks. 

Polio fighters today pin their faith on pre- 
ventives, rather than cures. In a score of 
laboratories, from one side of the continent to 
the other, scientists are busy this winter per- 
fecting means which they hope will halt any 
epidemics that may strike at the nation next 
summer. 

‘Already, through years of research, they 
have learned these significant facts: 

Infantile paralysis is caused by a virus 
twenty-five times as small as the tiniest entity 
that can be seen through the strongest micro- 
scope. 

The disease occurs only in man and monkey, 
entering the central nervous system by way 
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_ monkey wit! 
_ make it easier to handle 


ons ~ Below. Dr. E. W. Schultz 
of Stanford University 
ing piecer of 

from infect- 

a mortar 

ew virus 


“thot cia leebved 


of the exposed olfactory nerves in the 
nasal passages. 

From the olfactory nerves, the virus 
travels to the motor centers in the me- 
dulla and spinal cord, within and not 
along the outside of the nerve cells. 

Remember these findings, for they 
are the keys to the recent discovery 
that simple chemicals, when expertly 
applied by trained research workers, 
render monkeys completely immune to 
the dread disease. The chemicals work 
on monkeys—but will they be equally 
effective when applied to adults and 
children ? 

Behind the apparently simple dis- 
covery by Dr. E. W. Schultz and 
L. P. Gebhardt at Stanford University, 
Calif., that zinc sulphate blocks the deli- 
cate nerve endings so the polio virus 
cannot enter, is a dramatic story of 
scientific warfare along many fronts—a 
warfare which now has become hopeful 
for the first time. 

Two years ago, expert prophylactic 
teams spread through Alabama, Mis- 
sissippi, and Tennessee, under com- 
mand of Dr. Charles Armstrong, senior 
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surgeon of the U. S. Pub- 
lic Health Service's Na- 
tional Institute of Health, 
administering picricacid- 
alum sprays to 2,000,000 
people. One third fewer 


persons fell with polio 
than would have been 
expected, judging from 


the unsprayed group. 
But this partial success 
was not enough, and Dr. 
Armstrong carried this 
question back to the lab- 
oratory workers: 

Why were some saved 
and not others? 

Dr. Max Minor Peet, University of 
Michigan neurosurgeon, investigated 
the question and soon discovered that 
through inadequate spraying the vic- 
tims may not have had all the exposed 
nerve tips coated with the solution. 
Aided by Dr. Harry J. Richter and 
Dean H. Eckols, Dr. Peet then pro- 
ceeded to seek some mechanical means 
of delivering the spray materials to the 
nerves, so that not even a trace of 
virus could reach them. 

Meanwhile, the fight continued. It 
was in California, again at Stanford 
University, that Dr. Schultz and his as- 


sociates, testing forty 
chemicals, found zinc 
sulphate more effective 
than any others—in- 
cluding picric acid and 
alum, which had proved 
partially successful. 

Meanwhile, also, mi- 
crobe hunters at other 
institutions, private and 
public, were seeking an- 
swers to the many new 
problems which this 
strange disease presents. 

But let’s flash back a 
few years to get at the 
beginning of the modern 
attack on one of the 
strangest diseases known 
to mankind. 

Nearly three decades 
ago, studies in Europe 
and America showed that 
the virus could be trans- 
mitted to monkeys, and 
that it might be “ultra- 
microscopic,” or far be- 
yond the range of the 
most powerful micro- 
scope. These discoveries 
gave impetus to the 
search for a preventive, 
for they pointed a way 
to experiment without 
danger to humans, and 
gave bacteriologists and 
pathologists a better un- 
derstanding of the dis- 
ease-carrying medium with which they 
were working. 

Only in the last decade-have research 
workers made sensational progress in 
getting at the secrets of the virus. 
Dr. Schultz definitely fixed the Virus as 
ultramicroscopic, Other searchers at 
the Rockefeller Institute in New York 
City and the National Institute for 
Medical Research in London, England, 
by comparing its rate of flow with that 
of water and other substances of known 
filter-passing rates through collodion 
membranes, placed the size—on the 
order of 2,500,000 to: the inch. 

As Dr. Schultz, Dr. Claus Jungeblut 
at Columbia University in New York 
City, Dr. P. K. Olitsky at the Rocke- 
feller Institute, and others proceeded 
toward a common goal, serums, vac- 
cines, and chemicals were flung at the 
enemy in a mass effort to achieve a 
victory. 


HEY learned not only that they were 

dealing with parasites which attacked 
nerve cells from within, but also that 
these could not be grown and studied 
except in the presence of live cells. 
This complicated their problem enor- 
mously, for they could not observe the 
material growing in test tubes and in 


Every summer, infantile paralysis takes its toll among 


men and women as well as children. 


For years, the 


dread illness has spread uncontrolled, leaving behind 
thousands of crippled victims. Today, medical experts 
are experimenting to find a sure-fire preventive. 
Novel tests on monkeys, described on these pages, 
may point the way fo the final conquest of this scourge 
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the conventional culture mediums. 

For several years serums gave prom- 
ise. Vaccines offered some hope. 

In New York, Dr. William Park and 
Dr. Maurice Brodie developed a vac- 
cine from the spine of a monkey which 
had been inoculated with the virus. 
With this vaccine, they inoculated not 
only themselves but also twenty-five 
children, hoping it would set up in their 
blood antibodies capable of beating 
back the disease. 

During an epidemic at Los Angeles, 
Dr. John F. Kessel, University of 
Southern California bacteriologist, pre- 
pared’ serum from those stricken and 
administered it to 150 monkeys, with- 
out appreciable positive results. 


T TEMPLE UNIVERSITY, Dr. John A. 
Kolmer developed another kind of 
vaccine, said to have conferred immun- 
ity on twelve of twenty-five children 
within four days. Dr. Kolmer and his 
laboratory assistant, Anna M. Rule, 
tried it on themselves, after which John 
and Daniel Kolmer, the doctor's only 
children, were vaccinated. Later, blood 
tests showed the presence of antiboc'ss, 
which were supposed to combine with 


Potients receiving ortificial-sunlight _treat- 
ments at the Warm Springs Foundation, Warm 
Springs, Ga., on institution fighting polio 


the disease “germs” and render them E i) 
impotent. em — 4 
During the last half year, Dr. Edwin / ei 
H. Lennette at the University of Chicago / \ a youngster is being 
has been seeking to unravel the mystery —_/ \ given the nasal spray # 
of the so-called blood-brain barrier. His \ is said to seal the ends 


of the olfactory nerves 
and so keep the dread po- 
ralysis virus from entering 


results thus far indicate that crystal- \ 
loids, such as sodium bromide, and col- | i 
loids, such as horse serums, pass from ‘ 
the blood into the spinal fluid more \ 
readily during an attack of polio in \ 
monkeys than in normal animals. While ‘\ 
this has some bearing on the use of ‘ \ 
serums, only more research will de- 
termine what methods will be useful. \ 
Dr. Lennette has not abandoned vac- 
cines, and is just now beginning ex- 
periments with this method of attack. 

Again, at Columbia University, Drs. \ 4 
Jungeblut and Earl T. Engle, by inject- \ 


ing extracts (Continued on page 118) 


"iron lung” in the care of infantile-paralysis sufferers, this rubber respirator alternately applies vacuum 
and light pressure to the patient's chest walls to stimulate breathing, doing the work of chest muscles made useless by the disease — 


Replacing the famous 
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The wide, semicircular door of this home on 
wheels makes it easy to carry furniture in or 
out. Fitted with a screen, it converts the 
front end of the trailer into an airy porch 


Hot water is pro- 
vided by a three- 
gallon water tank 
that swings out 
over a burner of 
the gasoline range 
as shown in the 
photograph at the 
left. When not in 
use, it disappears 
into the cabinot 
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New Comforts 


NY attractive spot along the road 
is home, for the owner of the 
latest in automobile trailers and 

fittings. Pictures on these pages show 
some of the most ingenious accomplish- 
ments of clever designers in providing 
new luxuries for those who live on 
wheels. 

Vying to combine roominess with the 
most elaborate array of conveniences, 
trailer makers have performed magic 
space-saving feats. One offers a double- 
duty fireplace that heats the trailer by 
day, and turns into a dresser at night! 
Another provides a three-gallon hot 
water tank that swings out over a gaso- 
line-stove burner to heat a supply for 
the washstand, shower, or kitchen sink, 
and disappears into a closet when it is 
not in use. 

Refinements in mechanical design 
supplement interior comforts. With a 
new jack attached to the hitch, a woman 


Complete U turns can be made on nar- 
row roads when a trailer is fitted with 
this hitch. A third trailer wheel is steered 
by rods connected to the rear of the car 


Instead of a trailer, 
a novel car has on 
"upstairs" bedroom 
thot is made avail- 
able by raising the 
top. It is seen on 
the road ot left, and 
below with the top 
up for the night 


Outboard motors, sporting equipment, 
luggage, and other articles are car- 
ried conveniently in a dust-insulated 
compartment reached by outside doors 
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for Trailer Travel 


can easily level the floor of a trailer 
parked on uneven ground. So flexible Housing @ gos or elec- 
is another improved hitch that car and ric heater by doy, o 


trailer can even face in opposite direc- fireplace adds a homey 
tions, Novelties include a trailer body touch to one of the new 
that half envelops the car itself, and a _ trailers. At night, the 
car that unfolds vertically into a two- fireplace is swung out- 


word and becomes the 


story home. aS ake tee 
: : : . en in the il- 
One maker, who markets a complete fitration below. It ic 


“mobile cottage,” views it as the fore- fitted with drawers, 
runner of sectional homes. Home own- _ racks, and compartments 
ers of the future, he predicts, will be 
able to purchase a dining room, a bed- 
room, a kitchen, or a living room, all 
mounted on wheels. From these sec- 
tional units, they will be able to as- 
semble a complete home, in an H or 
C-shaped pattern, with interconnecting 
doors permitting passage from 
room to room, Metropolitan centers 
may be ringed with trailer cities 
of such homes, he suggests. 


With a new jock attached to the 
hitch, even a woman can easily 
lovel the floor of a trailer that 
hos been parked on uneven ground 


In the picture below, it looks as 
though the trailer is about to 
swallow the car. This arrangement 
puts the weight of the trailer on 
all four wheels of the towing car 


Trailer cottages like these, de- 
signed to meet the housing short- 
age, cre really semipermanent 
homes. The one above has steps 
and a skirting to cover the wheels 
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This composite picture shows the full length of the 
thirty-foot tube extending through two floor levels 
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World's Largest X-Ray Tube Is Three Stories High 


oI 


ESIGNED for treating cancer pa- 

tients with ultra-short X rays de- 
veloped by 1,600,000 volts of electricity, 
the world’s largest X-ray machine has 
just been completed in a specially con- 
structed building at the Los Angeles 
Institute of Radiology in California. 
Generating more radioactive energy than 
the entire world supply of radium, the 
giant apparatus is thirty feet tall and 


Patient under treat- 
ment at one of the 
four outlet ports of 
thetube. Motor-oper- 
ated shields control 
the flow of the rays 


Below, patient and 
nurse seen through 
a periscope from a 
master switchboard 
on the floor above 


extends through two floors into three stories of the structure. Radiating 
from a filament not much larger than a peanut, housed in the aluminum 
cap of the mammoth tube, electrons bombard a gold target at the base of 
the tube to produce X rays which are deflected into outlet ports that permit 


treatment of four pe 


ons simultaneously. Skilled technicians controlling 


the tube from a master switchboard observe treatment of the patients by 


means of a periscope. 


Clamp on Racket Press 
Holds Tennis Balls 


A HOLDER for tennis-ball containers, 
just invented by Albert W. Stein, of 
Hillside, N. J., makes it possible to 
carry a tennis racket, press, and balls 
as one unit. Holding the regular tin 
container, in which tennis balls are 
usually sold, by a group of spring 
fingers, the device has four metal 
arms that are attached to the racket 
press by means of the screws and 
bolts of the press itself, as shown in 
the drawing at the right. 


Spring clips grip container for balls 


Flash Light Fits on 
Shovel Handle 


FITTED with a special 
attachment clamp, a 
weatherproof flash light 
recently placed on the 
market fastens to the 
handle of a snow shovel 
or snow scoop to facili- 
tate the clearing of un- 
lighted sidewalks or 
driveways at night. 
Shown in use at the left, 
the unit can also be at- 
tached to a coal shovel to 
make it easier to scoop 
up coal from a dark bin. 
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How a rotating wind 
vane operates the 
mechanism that re- 
leases the parachute 


a 


Automatic Parachute 
Releases Itself 


INTENDED for use by plane passengers 
and inexperienced pilots, a parachute 
designed by Henry A. Burgess of Los 
Angeles, Calif., opens automatically at a 
safe interval after the wearer has jumped 
from a plane. Held by the jumper, a rub- 
ber wind vane is revolved by air pressure 
and drives a flexible shaft. The latter 
operates a gear mechanism mounted on 
the parachute pack to open the flaps 
after a predetermined interval. 


Earrings Aid 


Identification 


METAL earrings are 
now being worn by 
English fishermen for 
identification in case 
of accident or death 
at sea. The metal pen- 
dants are stamped 
with the names and 
addresses of the 
wearers. 


Earring is stamped 
with wearer'sname 


Navigation Fans Get 


Interior of projector pistol and, above, the 
toy in use to throw pictures onto the screen 


Low-Priced Pelorus 


A COMPANION instrument to 
a low-priced sextant recently 
placed on the market (P.S.M., 
July '37, p. 52) is an inexpen- 
sive pelorus now available. De- 
signed especially for amateur 
navigators and boat owners, 
the instrument has two sight 
vanes, permitting the user to 
take accurate bearings on land- 
marks, buoys, and other ships. 
The unit is well constructed of 
heavy brass. 


ICTURES are “shot” onto a viewing 

screen by a novel flash-light gun re- 
cently introduced as a toy for children. 
As shown at the left, pulling the trig- 
ger operates a pawl to move, one frame 
at a time, an endless strip of picture 
film in front of a battery-operated 
lamp. Simultaneously, the trigger 
makes an electrical contact to light the 
lamp and project the picture onto the 
screen. 


s small-boat owners get bearings 


Police “Lasso” Bandit Cars with Grapnels on Bumpers 


CLAMPED securely to the front bumper 
of a police automobile, a new device re- 
cently tested in Portland, Ore., is de- 
signed to bring the cars of fleeing motor- 


Demonstration of a new pi 
stop. The photograph at the 


FEBRUARY, 1938 


-car attachment that grapples fleeing cars and drags them to a 
ight shows the grapnel engaging the rear bumper of the quarry 


ists safely to a halt. An automatic hook 
snaps over the rear bumper of the pur- 
sued car as police overtake it on the 
road. The police car then applies its 


bd 9 


brakes and wire cable is paid out by a 
spring-operated reel that forms a part 
of the unit, to drag the fleeing automo- 
bile to a stop. 
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Two young travelers i SAN FRANCISCO 
with the odd device as 

they used in hailing 
passing automobiles 


first of its kind ever fashioned, 
a canine dental plate was re- 
cently made and fitted to an 
old Boston terrier belonging 
to Mrs. George Earl, of Aber- 
deen, Wash. In the photograph 
at the right, a dentist and his 
assistant are shown fitting the 


Mechanical Ride Thumber Speeds 
Hitch-Hikers Across Country 


Ps RAS 


The ride thumber dismantled 
and, right, how it operates 


FT Ruut ene 
ah FOR WIRE 


REDIT for their crossing of the continent in twenty- 

seven days is given by two Maine college students to 
the odd mechanical thumber which they used to hitch 
auto rides. A wooden hand with thumb extended is piv- 
oted to a metal destination sign supported by a hollow 
pole. Pulling a wire operates a spring to jerk the hand in 
the approved hitch-hiker’s gesture. 


Audience Sees Pianist’s Hands in Mirror 


‘TOENABLE the en- 
tire audience at a 
piano recital to see 
the player’s hands, 
Dr. Thomas C. 
Poulter, of Chicago, 
Ill., conceived the 
idea of tilting a 
large mirror beside 
the instrument as 
shown at the left. 
Because the piano 
is placed sidewise 
on the platform, 
ordinarily only half 
the listeners have a 
view of the key- 
board. Dr. Poulter’s 
plan makes it pos- 
sible for the other 
half to watch the 


movements of the Find Plane Food Needs 


hands in the mirror. m hi 
Special Cooking 


= TO DETERMINE the effects of high alti- 
tudes and the accompanying decrease in 
atmospheric pressure on the cooking of 
meals aboard transport planes, engi- 
neers at a California air base have con- 
ducted a series of cooking tests. One 
experiment, pictured above, proved that 
a “three-minute egg” requires three and 
a half minutes at 5,000 feet, and four and 
a half minutes at 12,000 feet. 


Control for Machine Guns 


BY MEANS of a new remote-control 


Pianist playing before tilted mirror that reflects image of keyboard 


Gr 


«“ 


Old Dog Gets 
False Teeth 


BELIEVED to be one of the 


a 


set of false teeth to the aged — a mechanism, batteries of machine guns 


pet, which now, it is said, is 
able to chew effectively, and 
seems perfectly satisfied with 


‘ scattered over a wide area can be con- 
>, | « trolled by one gunner operating a master 
\ trigger. The guns can be fired singly or 


his new dental equipment. This dog is being fitted with a set of artificial teeth simultaneously. 
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Magic Electric Wand 
Tells Sex of Eggs 


LalIp OUT in rows on a wired table, as 
shown in the photograph below, eggs 
are touched with the electrode of a new 
electrical machine to determine whether 
they will hatch out as cockerels or as 
pullets. Invented by Dr. W. P. Funk at 
his Temple City, Calif., poultry ranch, 
the unique apparatus sounds a signal 
to indicate the sex of each egg. 


William H. Townend 
using a stop watch 
to time an exposure 
being made with the 
cardboard apparatus 


‘TO DEMONSTRATE that expensive equip- 
ment and fast lenses are not absolutely 
necessary for certain types of photog- 
raphy, William H. Townend, a New York 
City camera enthusiast, made a remark- 
able series of “still” shots with a pin- 


Eggs on wired table for electric sex test 


Shirt Is Chart For 
Teaching First Aid 


Location of internal 
organs, bones, and ar- 
teries are painted in 
colors on this shirt 


DESIGNED to help in 
teaching the principles of 
first aid, a novel anatomical 
shirt presents a graphic 
picture of the location of 
bones, arteries, and internal 
\ organs in the human arms 

and torso. Details of in- 
ternal parts are 
printed in black out- 
line and contrasting 
colors on front and 
back of the fitted 
-4\ sweat shirt. When 
worn by a model, the 
garment serves as a 
three-dimensional 
anatomical chart for 
use in practical first- 
aid lectures and for 
demonstrations. 
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Photographer Uses Packing-Box Camera 


One of the pictures 
made with the crude 
camera shown below 


hole-lens camera made from a cardboard 
packing box. Protected from light leaks 
by a black paper lining, the cardboard 
camera was provided with a hinged back 
for inserting the film. A stop watch was 
used to time the exposures. 


Mount for Spare Wheel 
Makes Changing Easy 


CHANGING tires on automobiles is 
made easier with the novel wheel mount 
pictured below. The spare wheel is held 
in the luggage compartment in a special 
hinged frame. When the frame handle is 
pulled gently, the wheel moves out of the 
compartment and is lowered easily to 
the ground. The process is reversed in 
storing away the wheel with the flat or 
blown-out shoe that has been removed 
from the axle. 


When the handle is pulled, the spare wheel 
swings to the ground as in the lower view 
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One-Piece Railroads 


LAID BY MOBILE WELDING PLANT 


Interior of the weld- 
jing car, showing the 
machine that joins 
rails together into 
lengths up to 1,500 
At the right, 
standard thi i 
foot rails are se 
on the rack from 
which they are lift- 
ed onto rollers by 
the device below and 
fed into the welder 
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OINTLESS railroad track, banishing 
the clickety-clack that jangles the 
nerves of train passengers, has 
proved a success in its first trial in 

America. Following pioneer experiments 
with continuous rails up to a mile or more 
in length (P.S.M., Apr. ’37, >. 53), one 
railroad, the Delaware & Hudson, used 
them exclusively for all the track it laid 
last year. Not only do the new rails give 
passengers a “velvet ride,” the trial has 
shown, but they also virtually eliminate 
the battering of rail joints that requires 
constant inspection and frequent replace- 
ment of track and rolling stock. To meet 
the increasing demand for them, Sperry 
Rail Service engineers have now placed in 
operation a special welding train that 
turns out the long rails by mass-produc- 
tion methods. How standard thirty-nine- 
foot rails are arc-welded into lengths of 
as much as 1,500 feet aboard this train is 
shown in the accompanying illustrations. 
As the final step, any desired number of 
these sections are fused together with 
thermit or chemical welds during the 
operation of laying them. 

Rails made by the new process appear 
to defy the laws of physics. Though a steel 
rail seems the ultimate in rigidity, a train 
of flat cars bearing the long rails to their 
destination snakes them around the sharp- 
est turns without difficulty, the rails bend- 
ing to take the curve as if they were made 
of rubber. Once they are laid, experiments 
with a 6,700-foot rail have shown, they 
cease to expand or contract with changes 
in temperature as other steel objects do. 
Instead of shrinking in length as the ther- 
mometer drops, they are easily held in a 
“stretched” position by their welded joints 
and by their anchorage to the ties. 


Drawing by B. G. SEIELSTAD 


“RACK CAR™ 
FEEDS 
STANDARD’ 
39- FOOT RAILS 
TO WELDING CAR 


CABLES, 
PPLY CAR 


HOW "VELVET TRACK" IS MADE 


Operating like the production line of a 
factory, welding plant on wheels turns 
regular railroad rails into sections of joint- 
less track. While a new weld is being made, 
finishing operations are performed on pre- 
vious ones at stations on the flat cars 
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When a joint comes 
cout of the welding 
machine, it first is 
checked for olign- 
ment, as shown at 
the left. Lack of 
alignment would 
create a bump in 
the "velvet track" 


Then the joint is 
moved on into the 
oil-fired furnace 
seen at the right. 
Here heating under 
accurate tempera- 
ture control re- 
lieves stresses set 
up by the welding 


After each welded joint has been annealed, it is smoothed and shaped with 
motor-driven grinders. In the photograph above, the head of the rail is 
being smoothed. The hand grinder at the right is used to remove excess 
metal around the weld immediately below the rail head and above the base 


At the left, a 
long welded rail 
laid loose upon 
flat cars on its 
way to be laid, 
bends easily as 
the train goes 
eround a curve 


The main genera- 
tor of the weld- 
ing train, seen 
at the right, is 
driven by a tur- 
bine using steam 
piped from a lo- 
comotive boiler 
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Safety in the Air 


~. + DISASTERS SPUR SEARCH FOR NEW PROTECTIVE DEVICES 


engineers make plane travel as safe as it is fast?” 


IXTY-SIX deaths in air-line 
crashes in a single period of ten 
months! Stunned by these official 
1937 figures, aeronautical experts 

are concentrating their efforts on de- 
veloping new safety measures to reduce 
the hazards of travel by air. 

During recent months, a giant Boe- 
ing transport plane, fitted as a flying 
laboratory and staffed by a group of 
aviation technicians, has been deliber- 
ately hunting storm areas near Seattle, 
Wash. Grounded only by clear weather, 
the plane has flown into hundreds of 
electrical storms while radio experts 
> attempted to determine the cause and 


An all-metal propeller 
being inspected with a 


microscope for flaws 4 cure of “snow” static, the electrical 
het lah cause an ces disturbance that blots out plane radio 
fuselage is suspended communications, and leads to disaster. 


This is only one of the host of meas- 
ures that scientists are taking in the 
struggle for maximum safety in air 
travel. At Dayton, Ohio, U. S. Army 
engineers are experimenting with a rev- 
olutionary blind-landing device, with 
which pilots approaching fog-bound 
airports could throw a master switch, 
and let radio-controlled mechanisms 
maneuver the ship to a safe landing. 

Glass noses that shield loop antennas, 
improved de-icing units, automatic fire 
extinguishers, ingenious instruments 
for making meteorological observations 
—all these are listed among the new 
safety devices for air-line use. 

The field is wide open for inventors 
interested in mechanics, aeronautics, 
meteorology, and a dozen other branches 
of science to work out new devices and 
methods that will make safety records 
match the speed and efficiency stand- 
ards of American air transportation. 


upside down to test the / 
strength of the mount- j 
ings for the engines 


The trailing wing edges seen on this 
plane add lifting power in take-offs 
and slow the craft down for landing ‘ 
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New types of 
direction- 
finding appa- 
ratus, like this 
loop-antenna 
control, guide 
big airliners 


At the nose of the 
plane, the antenna 
itself is covered by 
a glass globe that 
cuts down interfer- 
ence by metal and 
increases the ra- 
dio's efficiency 


Technicians inside a flying laboratory testing the 
effectiveness of various types of antennas for the 
elimination of static. The photograph, right, shows 
three of the antennas tried—a ring ot the nose, 
one under the body, and a football-shaped device 
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At left, o workman is applying a de-icer cov- 
ering to o wing to reduce the danger of ice 
forming on the edge. Below, installing a de- 
vice to throw antifreeze onto the propeller 


Station superintendent and pilot checking 


the 


ight analyzer's record of @ trip. The 


device, seen installed in a plane at left, 
shows whether the pilot has obeyed orders 


Stes Ste laa ease a hie Fai 


{ 
j 
j 
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Turkeys Are Bred 


Experts are examining and weighing these turkeys, bred to yield more white meat 


for More White Meat 


A turkey being X-rayed, above, to show its bone structure 


ORE white meat on turkeys is one of the pur- 

poses of scientific breeding methods devel- 
oped by experts of the Northwestern Turkey Grow- 
ers Association. In the last three years, selective 
breeding of prize birds has increased their average 
weight three pounds. The superior turkeys have an 
average weight of fifteen pounds, with approximate- 
ly two pounds more white meat than turkeys studied 
ten years ago. X-ray pictures of the birds are used 
to advance the knowledge of breeding methods. 


Tiny Handmade Forests Have Trees of Bent Wire 


Tiny woodsmen stand in the foreground of the realistic forest 


IX months of painstaking work are required to 
fashion each of the miniature forest exhibits 
Soon to be displayed in the Harvard University Mu- 
seum of Forestry. Copper wire of varying thickness 
is used to form tree trunks and branches, which are 
set in place before a cyclorama background to produce 
in true perspective a diminutive but astoundingly 
realistic model of genuine forest growth. The photo- 
graph above shows how realism is achieved through 
skillful bending, fraying, and soldering of wire, in 
addition to accurate scaling and placement. 
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A picture of a Japanese birch is 
the model for the tree being fash- 
ioned above. Left, soldering- on 
the branches of a wire tree 


POPULAR SCIENCE MONTHLY 


Home Chemist 


BECOMES A 


izard 
OF 


LUE 


ORKING in a cellar labora- 

tory and using chemicals 

bought at a corner drug 

store, Benjamin K. Albrecht, 
‘a fifty-nine-year-old retired salesman of 
Rowayton, Conn., is achieving a repu- 
tation as the wizard of glue. With 
makeshift apparatus, he is solving 
problems that have baffled the chemists 
of the largest laboratories. 

Only a few days ago, it was an- 
nounced that when the New York 
World's Fair opens in 1939, thin sheets 
of metal glued to the walls of several of 
its buildings will introduce a striking 
and novel form of interior decora- 
tion. For the first time in history, 
metal can be glued successfully to 
wood and plaster. And, the adhe- 
sive which makes the feat possible 
is a product of Albrecht’s Roway- 
ton workshop. 

Not long ago, I spent a day with 
the home chemist in his basement 
laboratory on the outskirts of the 


piece of metal was glued to a cel- 
is ES in 1935 in a test that led to 
the discovery of an amazing adhesive 


Connecticut village. I found 
him going over a flood of let- 
ters which had arrived from 
all parts of the United States. 
Four hundred had come in two 
consecutive days, many of 
them asking for new glues for 
special purposes. While we 
talked, we were interrupted 
frequently by telegrams, visi- 
tors, and long-distance tele- 
phone calls. The industrial 
world is beating a path to Al- 
brecht’s door in search of new 
and improved adhesives. 
‘When the company for which 
he worked went out of business 
in 1930, Albrecht turned to his 
home-chemistry hobby for a 
livelihood. In half a dozen 


A workman using one of Albrecht's adhesives to apply, 
copper sheets to a wall for the New York World's Fair® 
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Benjamin K. Albrecht at work in his basement 
laboratory at Rowayton, Conn., where he has 
solved problems that baffled expert chemists 


years, he has become one of the 
outstanding free-lance glue ex- 
perts of the country. All his work 
has been accomplished in one cor- 
ner of the crowded basement of 
the home in which he has lived for 
thirty-three years. His workbench 
runs along one wall beneath a 
wide shelf packed to the edge with 
bottles, jars, and cans containing 
innumerable chemicals. 

Near the house-heating furnace 
is a small, pot-bellied stove on 
which he melts his glues. In pro- 
ducing his new bonding materials, 
he employs animal glues, vege- 
table glues, latex, and casein. To 
such bases he adds oils, acids, 
paints, acetates, and a wide vari- 
ety of dry chemicals. He still 

uses a homemade pair of scales with 
sheets of galvanized tin for pans and 
Lincoln pennies for weights. 

One of the first products of his 
workbench was a new glue so resistant 
to moisture that it is now widely em- 
ployed for sealing burial caskets. A 
little later, he combined latex and glue 
to form a rubber cement so strong it 
will outlast the canvas to which it is 
applied. Circuses now employ it for 
repairing tents, and at both the Yale 
Bowl in New Haven, Conn., and the 
Brooklyn, N.Y., baseball grounds, it is 
used to keep in good repair the immense 
tarpaulins which protect the playing 
fields from rain, 

Before Albrecht solved the riddle of 
cementing metal sheets to wood and 
plaster, he (Continued_on page 127) 
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This odd instrument 
produces tones like 
those from a cello 


Horns Made from Tree Trunks 
Give Odd Musical Tones 


‘Horns hollowed out of tree trunks are used by 
native musicians in the Tyrol region of Austria. The 
novel instruments, said to imitate the tone of a cello, 
are fitted with stops so that they can play all the 
notes of the scale. Tree bark is left on the horns in the 
belief that it has a softening effect on the tones of 
the instruments. 


Tool Grinds Auto 
Ignition Points 


WHIRLED like an egg beater, a 
new portable grinding tool makes 
it easy to reface automobile dis- 
tributor points without removing 
them from their mountings. An 
abrasive wheel is automatically 
—_ held in alignment between the 
A small group of Tyrolese musicians playing on their wooden horns two points by spring pressure. 


Electric Brush Tests Enamel on Water Pipe 


TO MAKE sure that 


Double-Action Shaker NEED waterproot enamel 
Gives Salt or Pepper me completely: _icovers 


re y 
| 


the sixteen-foot si- 
phon pipes used in 
, the construction of 
the Colorado River 
aqueduct to supply 
watertoLos Angeles, 
Calif., inspectors use 
anovelelectric brush. 
Connected toa power 
circuit by a trailing 
wire, the brush is 
drawn across the 
enamel surface as 
shown in the photo- 
graph at the left, 
emitting sparks at 
those points where 
the coating is less 
I than the minimum 
When the brush encounters a thin spot in the enamel, sparks fly thickness required. 


Turning the re- 
volving top of 
this new shaker 
makes it give 
pepper or salt 


ITHER salt or pepper can be shaken . 

from the same end of a handy Insulation 
shaker now available. Pepper is con- Hy 
tained in a small cylinder within a a Fires 
larger one filled with salt. A perforated 
rotating top is turned to one position to on Steamers 
dispense salt, and to another to shake INSTALLED in the 
out pepper. steel walls and floors 

of ocean liners, a new 


insulating material is 

Model Street Bombed designed to prevent 
the heat of a fire in 

DROPPING 500-pound bombs on a full- onecompartmentfrom 
size reproduction of a London street, igniting material in 
British airmen recently tested the adjoining spaces. The 
effect of aerial bombardment on the photograph shows the 
houses, water mains, sewers, electric material being in- 
transmission lines, and other structures stalled in the S. S. 
of a modern city. The model street had Catherine, said to be 
been erected on the experimental range the first 100 percent 


at Shoeburyness. fireproof liner. Blocks of insulating material being installed in a ship's hold 


~—s == 
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Mechanical Designer Turns Out New Textile Patterns 


HIFTING mirrors and lenses within a compact 

projector provide two textile designers in a 
New York studio with an endless array of patterns 
suitable for print fabrics, wall paper, carpets, and 
upholstery. Small cardboard disks, each holding a 
different basic design, are placed in the projector 
and the image is thrown upon a ground-glass view- 
ing screen, As the machine is operated, the design 
shifts on the screen into an infinite number of va- 
riations. Watching the shifting patterns appear in 
color on the screen, the designers can stop the ma- 
chine at any time to record any pattern that strikes 
their fancy. 


A few of the countless designs produced 
by the ingenious machine are seen below 


This projector throws 
shifting patterns on 
@ ground-glass screen 


Springs Exercise 
ania) . 

Pianists Fingers 

EASILY attached to any piano, 
a curious device is said to aid 
music students in acquiring 
speed, suppleness, and correct 
touch on the piano keyboard. 
Rings worn on the fingers are 
connected by means of coil 
springs to supports that slide 
along a horizontal bar mounted 
above the keys. Following the 
hands up and down the board, 
the springs provide tension to 
give the fingers muscular 
training. 


To open the car door, the 
proper combination of but- 
tons must first be pressed 


Plate Guides Nails 
To Mend Hip Bones 


BROKEN hip bones are nailed together 
quickly by means of a surgical tech- 
nique just perfected. The surgeon em- 
ploys a fan-shaped plate, marked by 


The combination is set by 
plugs in concealed board 


Alarm Lock Balks Car Thefts 


guide lines converging from its rim. 
Placed over the hip, this unit, in con- 
junction with X-ray photographs, ena- 
bles him to determine the exact direc- 
tion in which to drive the nail that 
binds the broken bones together. Nails 
are made of a special alloy. 
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Springs ore fastened to loops that 
slide along a bar above the keys 


BURGLARPROOF doors are now available for in- 
stallation on cars of any make or model. Re- 
cessed buttons in a circular row on the outside of 
the door are pressed in a predetermined order 
to open the lock. If the wrong combination is 
pressed, an electric mechanism sounds an alarm 
bell to attract the notice of passers-by. 
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Destroying four times 
as much property every 
year as fire, the rat 
looms as a major enemy 
of human civilization 


Wearing gas masks, these 
e releasing deadly 
na steamer's hold 
to kill rodents. All ves- 
sels are required by law 
to receive this treatment 
at least twice every year 


Dead rats being collected on 
a ship after fumigating, to 
be examined. In this manner, 
seaport cities keep check on 
the importation of diseases 
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S DUSK settled over New York City, one evening not 
long ago, the second largest power plant in the 
world suddenly broke down and plunged a huge 
area into darkness. Crowded subway trains 

stalled in black tunnels. Elevators stopped, movies faded 

from the screen, traffic lights blinked out, surgeons des- 
perately completed delicate operations by flickering candle- 
light. A paralyzed, helpless city groped in darkness. 
When service was restored, five different investigations 
probed for the cause of the power breakdown. Engineers 
knew that a short circuit had caused a crippling fire—but 
what had caused the short circuit? At last, examiners 
tracing a cable leading from one of the giant generators 
found one spot where insulation had been gnawed and 
chewed to expose the bare wire. Below, they spied the 
remains of the culprit—the stiff, singed carcass of a rat. 
This near catastrophe is symbolic of the great damage 
caused by the myriads of rats that infest the nation. Gov- 
ernment figures place the rat population of the United 

States at well over 100,000,000—approximately one rat for 

every man, woman, and child in the country. 

Experts say that a rat eats two dollars worth of food a 
year, and causes many times as much 
damage to merchandise and property. A 
modest estimate of the total annual de- 
struction attributed to rats in the United 
States is over $1,000,000,000—four times 
the nation’s annual fire loss. 

NG Most householders know that rats steal 
food, but few are aware of the extent of 
their destructiveness. Rats will eat prac- 
tically anything, and will destroy much 
that has no possible food value. In ware- 
houses, on ships, in trains, they gnaw and 
destroy gloves, hats, blankets, books, 
leather, furniture—nearly every article of 
commerce. They damage wood founda- 


diy tions and walls. They have gnawed 
through mail sacks and ripped letters to 
shreds, caused floods by gouging holes in 
dams, started fires by gnawing on match 
a: heads. 

Some of the damage they do is almost 
unbelievable. Experts state that rats 
often gnaw the feet of horses until they 
bleed. Three circus elephants recently 
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... Experts Hunt Down a 
Brazen Thief, Vandal, and Killer 


had to be destroyed after rats 
had eaten into their ponderous 
hoofs. Gas explosions and fires 
have been traced to rodents 
gnawing holes in lead gas pipes. 
According to a Utica, N. Y., 
florist, a band of rats once 
stole more than 500 carnations 
from his flower vault. 

When starved, rats lose their 
natural timidity and will at- 
tack cats, dogs, and even hu- 
man beings. Not long ago, an 
English workman descended 
into a coal mine that had been 
closed for several weeks. No 
one ever saw him alive again. 
Hordes of starved rats attacked & 
and killed the unfortunate * ’ 
miner, whose bones were later 
discovered, And in a slum bor- 
ough of London, a mother and 
her children were afraid to go 
home from work until the 
father joined them. Rats regu- 
larly took possession of their 
rooms as soon as the family 
left them, and would attack the 
shildren'{f:notibeatenof'with  Huting-pofsoned both withiiqulll, the 
erclub, ; powdered bulb of the European plant 

How does science combat seen in the background. This poison is 
this (Continued on pag not harmful to common domestic pets 


This is the way to set a cage trap. Place the open- 
ing near the rat hole and cover the trap with burlap 


A laboratory worker combing the hair of a dead rat to 
see whether it contains fleas carrying bubonic plague 


Autopsies on somple rats reveal infections that might 
be spread among human beings to cause grave epidemics 


At the left, exterminators are killing rodents with 
gas. The hose is being thrust far down into the hole 
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ARTIFICIAL HEART. The massi 


low illustrates the circulation of the blood. When a push button is 


illuminated human figure b 


preeat: valves in the mechanical heart open and close as colored 


iquid is pumped through the body. At right, a visitor is peering 
into a cabinet to see how the pupils of his eyes contract in li 


BEHIND THE SCENES. Rear 
view of the blood-circulation 
exhibit, showing the motor and 
pump that force liquid from two 
tanks through the huge manikin 


MASTER MIND. This gigantic 
representation of the brain is set 
with push buttons which, when 
pressed, indicate on a chart the 
parts of the body controlled by 
various sections of the brain 
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light 


RS TEY 


cientific 
EEP SHOW 


TELLS HOW OUR 
BODIES WORK 


LLUSTRATING with working models the many operations 
of the human body, a novel exhibition recently opened at 
the New York Museum of Science and Industry resembles 
the side show of a modern amusement park. By pressing 

buttons, turning cranks, and pulling levers, visitors can test 
their strength, their lungs, and their voices and see for them- 
selves how blood circulates, how their muscles work, and a 
host of other interesting details. Controlled by a maze of 
motors, the exhibits provide a fascinating introduction to 
the mysteries of human anatomy and physiology. 

Bending over a curious smell machine, the visitor can pro- 
duce burnt, fruity, or putrid odors at the mere touch of a 
lever. Striking a note on a piano keyboard lights a series of 
bulbs to show the range of the human voice. Pressing but- 
tons that protrude from various parts of a plaster torso 
results in the illumination of charts showing what might be 
the cause of pain in any specific part of the body, while twirl- 
ing the dials on another exhibit shows the visitor how much 
longer he may reasonably expect to live. Other push-button 
exhibits are supplemented by wall charts, graphs, and ana- 
tomical displays that provide the museum visitor with a 
scientific peep show on the structure and operation of the 
human body. 


A machine for testing the 
grip of the index finger. 
Pressure is recorded on 
a dial and chart when the 
trigger is pulled as shown 
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SOURCES OF PAIN 
Buttons in various parts 
of the figure at the left 
are pressed to light up a 
chart that shows what may 
cause pain in each area. 
The dummy is opened to 
reveal the switch system 


Nearest approach to the 
familior chamber of hor- 
rors is the “book man," 
below, made in vertical 
sections that open up to 
show the internal structure 
of the human body 


STRONG-ARM ACT. A rub- 
ber bulb, pumped full of 
air by means of a foot ped- 
al, moves the arm bones in 
this exhibit to demonstrate 
how muscles work. The knob 
helps control the movements 
See your own pulse! A 

finger nail placed in 
contact with a rod in 
this device causes an 
indicator to swing in 


time with the heartbeat SMELLS MADE 


TO ORDER 


"Phew," this visitor 
says, as he gets a 
whiff from the "smell 
machine." Pressing a 
lever releases odors 
from bottles seen in 
the picture below. 
By pushing two or 
more levers at once, 
additional smells 
are easily produced 


The compass of the 
human voice at vari- 
ous’ ages is shown 
by the exhibit seen 
at the left. When a 
visitor strikes one 
of the notes on the 
keyboard, the corre- 
sponding note lights 
up on the musical 
scale, and the chart 
above it indicates 
the ages at which the 
fone is~ produced 
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) Huge Figure Carved 
from Solid Cheese 


STANDING well over eight feet in 
height, a mammoth sculptured figure 
made entirely of cheese was the out- 
standing feature of a celebration of epi- 
cures held recently 
in a large New York 
City hotel. The novel 
statue, mounted on 
a circular pedestal, 
represented the 


“King of Cheese,” . * 
complately ‘atten Loops Aid Knitters 
with crown, collar, KNITTING with 

yarns of two colors 
ruff, royal robes, and is made easier with the novel finger 
scepter. Some ideaof guide above. A spring worn on one fin- 


the huge girth and ger has loops through which the yarns 
stature of the cheese are threaded to prevent Canales 
figure may be gained 

by comparing it, in 

the photograph re- j 

We pbeloarePy ie Train Messenger Bees 
with the girl whose Bees, trained like carrier pigeons, are 
extended arm fails said to have been used in Japan to carry 
to reach the stat- messages at thirty miles an hour for 
ue’s shoulder. distances up to three miles. 


Watch Tells Time, 
Day, and Date 


Day of the week and date of the 
month appear automatically on a 
new calendar wrist watch. An extra 
hand moves once every twenty-four 
hours to indicate the current date 
along the outer rim of the dial, while 
the day of the week appears in a 
rectangular opening just below the An extra hand indicates 
his statue was shown ata recent food exhibit numeral twelve. the date on rim of dial 


Dubbed "King Chees 


Photographic Kit Is a Complete Laboratory 


PACKED compactly 
in a wooden cabinet 
that is fitted with a 
convenient hinged 
door, the novel pho- 
tographic kit shown 
in detail at the left 
is a complete picture 
taking and develop- 
ing outfit for the am- 
ateur cameraman. In 
addition to a minia- 
ture camera and a 
complete enlarging 
machine, the assem- 
bly includes develop- 
ing chemicals, 
printing materials, 
and a set of special 
filters and lenses for 
vari poses. * ° 
Lantensiiescanve Students Build Device 

- prepared from devel- 

eri. | Lo Show Heart's Beat 
slide maker, and USING only a few simple pieces of 
thrown on a screen laboratory equipment, science pupils in 
with a compact pro- the Maryville, Mo., high school con- 
jector which is also structed the novel heart-beat meter pic- 
included in the kit. tured above. Colored water in a U tube 
A handle on top of rises and falls about a half inch when 
the cabinet makes it the small funnel on the end of the at- 
easy to carry from tached rubber hose is held against a 
place to place. vein in the neck. 


Compactly built, 
the kit at right 
holds a complete 
photographic set 


The camera, en- 
larger, and other 
parts ‘of the kit 
are shown below 


bine) 
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TWIN PICTURES MERG: 
INTO ONE ANOTHE 
AT CENTER OF SCRE 


WITH SPEC! 

LENSES COMPRESS EACH 
HALF OF SCENE ON 
STANDARD-WIDTH 


How the images 
from two projectors 
are joined on a 
screen. Drawing at 
loft explains process 


Twin Cameras Make 
Giant Movies 


Projected Movie 


IANT motion pictures were pro- 
jected on a huge curved screen 
thirty-three feet high and almost 200 feet 
long in a recent exhibition in Paris, 
France, Films projected on the mam- 
moth screen were made by two cameras, 
operating simultaneously and each pho- 


tographing exactly half of the original 
scene. Fitted with special optical sys- 
tems, the cameras compress the scene 
so that it will fit on ordinary thirty-five 
millimeter motion-picture film. This 
process, called the “hypergonar” sys- 
tem, does not distort the vertical view, 


but “squeezes” the picture horizontally 
to reduce its width. After the film is 
made, twin projectors reverse the com- 
pressing process so that the two halves 
of the picture merge on the screen into 
one complete panorama with all parts 
in their regular proportions. 


Novel Car Is AipCondiflanad for Summer and Winter 


OUR persons sit abreast in an automobile of revolutionary 
design recently completed in California. Equipped with 
ift, and four forward 


a front-wheel drive, electric gear 


speeds, the luxurious land yacht can attain speeds in excess 
of 120 miles an hour. Other features of the novel automobile 
include complete summer and winter air-conditioning, green- 
tinted safety glass to reduce glare, shock absorbers adjust- 
able through a dash control, inclosed two-passenger rumble 


seat, and walls lined with cork and rubber for safety. 


This land yacht boasts 
many unusual features 
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17 A close-up view of the ultra-streamline nose reveals a 
striking resemblance to some strange reptile of the past 
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Perry Butkin, guitarist, ox- 
plaining the electric guitar 
to Deanna Durbin, movie star 


Double-Deck Streets Serve Dutch Homes 


A tradesman wheeling 
his cort off on eleva- 
tor on the upper level 


‘Below is a view of one 
of the upstairs streets 
in Rotterdam, Holland 


ECA USE natives of 

Holland prefer indi- 
vidual homes to apart- 
ment-style dwellings, 
a new housing devel- 
opment in a congested 
section of Rotterdam 
is equipped with dou- 
ble-deck streets. Each 
building contains two 
homes, one above the 
other, the one at the 
top being served by a 
second-story thor- 
oughfare as pictured 
at the right. Pedestri- 
ans climb stairways 
to reach the upper 
level, while cyclists 
and tradesmen with 
delivery carts ride up 
in elevators provided 
for the purpose. 
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Electrified Guitar Produces 


New Tremolo Effect 


AN ELECTRIC guitar invented by Clay- 
ton Kaufman of Los Angeles, Calif., has 
a tremolo effect that can be adjusted to 
simulate the tonal qualities of an ac- 
cordion, electric organ, or vibra harp. 
Plugged into an electric amplifying 
unit, the instrument has a selecting lever to vary 
its tremolo, and a pedal-operated rheostat to 
control its volume as reproduced through the 
loudspeaker. 


Chemically Treated Corn 
Gives Greater Yield 


Howard D. Sallins preparing seed corn for treatment 


AFTER extensive laboratory and hothouse ex- 
periments, Howard D. Sallins of Chicago, IIL, 
has succeeded in perfecting a chemical process 
for treating corn seeds, which is said not only to 
produce a yield higher than average, but also to 
insure exceptionally hardy plants that will grow 
under adverse conditions. In the photograph 
above, Sallins is shown stripping kernels from 
selected cobs of corn, prior to subjecting them 
to his special chemical treatment. 


Fountain Pen 
for Draftsmen 
Can‘t Clog 


PRESSING a plung- 
er on top of a new 
fountain pen for 
draftsmen causes a 
drop of ink to fall 
from a barrel reser- 
voir down into the 
space between the 
drawing points of 
the instrument. Be- 
cause the ink supply 
is replenished drop 
by drop at the tips, 
it does not cake and 


A drop of India ink falls 


stop the flow while 
the pen is in use. 


between the drawing points 


when the plunger is pressed 
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Full-Size Models Test New Plane Designs 


Novel Cheese Cutter 


Resembles a Hack Saw 


RESEMBLING a hack saw, a new store 
fixture designed to cut large cheeses in- 
to smaller pieces for retail sale has a 
strong wire stretched between the ends 
of a hinged arm. Pushed down as 
shown above, the wire cleaves the 
cheese quickly and neatly. 


Carbon Dioxide Lamps 


INCANDESCENT electric “daylight” 
lamps, filled with carbon dioxide gas, 
have been made practical by ‘the dis- 
covery of a way to prevent breaking 
down of the gas by electric charges. 


This dummy croft represents a new Army 


IRPLANES that never will fly are 
being constructed at a western 
aircraft factory. To simplify prob- 
lems of design, decorating, and oper- 
ating huge military and transport 
planes, the engineering staff builds / 
a full-size dummy plane made 
principally of plywood and mus- 
lin. Called “mock-ups,” the dum- 
my planes are fashioned as ac- 
curately as the finished ship to 
permit actual testing of pro- 
posed control locations, passen- 
ger accommodations, and other 
features of the plane. 


Werkmen removing plaster cast from 
a model of the bow of a clipper plane 


Odd Practice Board TeachesTouch Typing 


TOUCH TYPING can be 
practiced without a 
typewriter, on a novel 
board just placed on the 
market. Theconvention- 
al typewriter keyboard 
is represented by holes 
covered with sliding 
shutters that conceal 
the proper letters or 
numerals marked un- 
derneath. The student 
practices by flipping 
the shutters instead of 
pressing keys, to learn 
their positions and the 
finger to use for each. 


Fingers flip shutters concealing letters 


Electric Heater 
Helps Start Car 


FASTENED permanently to 
the motor, a new electric heat- 
er insures easy starting of an 
automobile engine in cold 
weather. To warm the gas mix- 
ture in the intake manifold, 
the unit is plugged into a con- 
venient electric outlet by means 
of a connecting cord, which is 
detached after the motor has 
been started. The heater is es- 
pecially designed for use in 
cases where cars are left in 
unheated garages, or in locali- Heating unit clamped to manifold. A 
ties having very cold winters. cord connects it with a handy outlet 


Huge Tank Is Towed 1,371 Miles 


‘WEIGHING more than the Statue of Liberty, a mam- 
moth steel tank manufactured near New York City 
is said to be the largest and heaviest piece of freight 
ever transported. Because it was too bulky for a rail- 
road flat car, the eighty-foot giant was launched in 
the Hudson River and towed by a tug through the 
Erie Canal and the Great Lakes to its destination in 
Indiana, 1,371 miles away. 
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Going Down / 


A mountaineer starting 
to descend a cliff by 
the method known as 
“rappelling.” The rope, 
anchored to a support, 
is passed oround the 
right leg ond then 
over the left shoulder 


OR descending steep rock cliffs, rope fastened to a convenient rock or 
Ficantateers use a technique climbing pin and wound under the 
known as “rappelling,” the various climber’s right leg and over his left 
stages of which are revealed in the shoulder. Pushing himself out from 
remarkable series of action photo- the face of the cliff, he lets himself 
graphs reproduced on this page. drop until his feet land back against 
Practically amounting to controlled the rock. Balance is maintained with 
falling, the method employs a single the left hand, and falling speed regu- 
lated with the right. The maneuver is 
repeated rapidly until the climber 
reaches the bottom. The last man to 
come down doubles the rope around 
the support, pulling one end to free 
it after he has made his descent. 


This trick helps in coiling rope. The strands 
should be inspected closely for strained places 


In the middle of the 
leap, os seen below, 
the ‘right hand flips 
the rope out to keep 
it clear of the cliff 


Starting the drop. The 
right hand is extended 
to bring up slack rope, 
the left arm bent. The 
knees are set for a 
quick backward spring 


i Swinging back against the face 
- of the cliff, the climber checks 
Y heen himself. The process is repeated 
>. until the bottom has been reached 


A sudden kick of the feet throws the 
climber out from the rock. At the 
same time, the right arm is bent to 
feed the slack rope over the shoul- 
der, while the left preserves balance 
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Bulletlike Motor Cycles 
Set New Speed Records 


Wirit radically streamline housings that cover the han- 
dlebars, wheels, and engines of their machines, foreign 
motor cyclists are setting new speed records in road races 
being conducted in Italy and Germany. Petro Taruffi, 
Italian cyclist, mounted a one-piece streamline cover fitted 
with a stabilizing tail fin over his machine when he recent- 
ly attained a speed of 180 miles an hour, shattering the 
record in his class. At Frankfurt, a German racer, riding 
his machine like a jockey, donned a special streamline 
crash helmet to insure the minimum of air resistance. 
Features of other German racing motor cycles include 
teardrop exhaust vents, and lateral wheel supports that 
may be withdrawn at will. Record-breaking motor cycles 
with side cars have a highly streamline third wheel. 


Two speedsters. 
The one at the 
left is classed 
as a motor cycle 
with a side car 


Riding like a jockey, this German racer wears 


Petro Taruffi, right, getti 
or Wis BOAR eee houe ceconk a streamline helmet to reduce wind resistance 


for his 180-mile-an-hour record 


< 
pper" and the bell he 
uses to ply his trade 


Plumbers Use Alligators 
To Open Clogged Pipes 


ALLIGATORS kept as specimens at the U.S. 
Bureau of Fisheries aquarium in Washing- 
ton, D.C., are being tried out as plumber's 
assistants to open up clogged pipes. Placed 
in a length of pipe that is stopped up with 
silt and sediment, the reptile digs his way 
through, opening up a small hole which 
water later will widen by its pressure as it 
sweeps through. 


Sounding a horn by phone rouses hotel guests 


Odd Devices Wake Sleepers 
Who Scorn Alarm Clocks 


TAKING the place of the traditional 
alarm clock, two odd methods of rous- 
ing sleepers are illustrated by the 
photographs above and at the right. 
An enterprising Englishman makes 
his morning rounds on a bicycle, using 
a pole to place an electrically operated 
bell against the bedroom windows of 
his customers. In Tennessee, a hotel 
telephone operator blows a hunting 
An aquarium official shows how ‘gators clean pipes horn into the phone to rouse hunters. 
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Straight-Shooting 


N A target range deep within 

a canyon of Elysian Park, in 

Los Angeles, Calif., 4,000,000 

lead bullets have splattered 

against steel silhouettes or ploughed 
through paper bullseyes within the last 
three years. And, as a result, the police 
force of the nation’s 
fifth-largest city has 
been transformed into 
a corps of expert pis- 
tol shots, every officer 


One of the ranges on which Los Angeles policemen are turned into expert pistol 
shots. Different exercises are used to simulate conditions of actual police work 


prepared to take care of himself in a 
possible gun fight, and to get his man 
into the bargain. 

Not long ago, for every third bandit 
killed on the streets or in the alleys of 
Los Angeles, a policeman lost his life. 
Now, these hard-shooting cops, 2,300 


Chief James E. Davis 
with the Los Angeles 
police team that won 
the national field- 
firing chompionship 


strong, get twelve bandits before gang- 
land’s guns kill an officer. Further, to 
prove just how good they are, Los 
Angeles police shooters recently swept 
the boards in the national pistol matches 
at Camp Perry, Ohio, winning five of 
six team contests and setting two new 
team records. 

Shooting ahead, abeam, and behind 
from moving automobiles; firing with 
right hand and left hand while advanc- 
ing, retreating, hiding behind trees and 
fire plugs, and lying prone on the earth; 
picking out heads in tiny windows of 
cardboard houses; climbing mountains, 
sliding down rocky canyons, crawling 
up slippery, grassy slopes; mastering 
boxing, wrestling, jiujitsu—the new 
crop of cops learns to beat any criminal 
to the draw, disarm a thug before he 
can pull the trigger, and subdue the 
strongest adversary. The “gun slingers” 
and bad men of the frontier four dec- 
ades ago would be no match for these 
masters of firearms and physical tricks, 

Take the case of Patrolman Sam 
Posner, for instance. Posner, a recent 
graduate of the Los Angeles Police 
Training School, picked up a felony 
suspect the other night—a burly fellow 
who swore that no cop would take him 
to headquarters. When the officer’s 
partner left the car a moment, the 
prisoner turned on Posner in a mad ef- 
fort to knock him out and escape. But 
the officer clamped a headlock on the 
attacker and quickly subdued him. 
When his fellow officer returned, he was 
quietly sitting on the prisoner. 

Or Officer L. A. White, who ques- 
tioned the driver of a car double-parked 


Cortridges used in practice are reloaded, Here 
newly cast bullets ore being sized and greased 
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TRAINED ON 


Cops NOVEL PISTOL RANGE 


By 
ROBERT E. 
MARTIN 


on a downtown street the 
other night. While he was 
investigating the car, one of 
its four occupants stuck a 
gun in White's ribs. With 
one movement, the officer 
struck the gun aside, grasped 
the man’s wrist with both 
hands, and pointed the muz- 
zle toward the assailant’'s 
chest. Not only did this 
speedy counterattack pos- 
sibly save his life, but it 
brought the four men to 
book on sixteen felony 
counts, including possession 
of the crime-breeding drug marijuana. 

The development of fast-shooting 
officers in Los Angeles goes back to a 
day in 1925, when R. Lee Heath, then 
chief of the department, met a news- 
paper reporter at a soda fountain near 
Central Police Station and offered to 
buy him a drink. The reporter, in reach- 
ing for a straw, knocked over a glass. 
Heath jumped away, and the reporter 
caught a glimpse of a miniature cannon 
on his left hip. 

“It's a .45, the best I can get,"’ was 
the way Chief Heath satisfied his 
guest’s curiosity about the 
weapon. “You know, the 
larger the bullet, the great- 
er the shocking power.” 


carry .45's,” the reporter 
queried, “if they're the 
most effective 

The chief investigated, 
and found his officers 
carrying everything from 
tiny .25 caliber automatics 
to large, single-action 
frontier-model Colts. Soon 
he had planned a system 
of training and ordered 
all officers to adopt .45 
caliber revolvers. When 


Below, o sergeant is operating 
levers that make dummies bob up 
and down to simulate snipers in 


“Why don’t all officers the range called "Hogan's Alley” 
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On this range, a rookie 
fires while advancing on 
five silhouette targets. 
He must learn to hit all 
five with five bullets. 
Below, another student 
officer is shooting from 
behind a tree at figures 
appearing in the windows 
of some cardboard houses 


Instructor John Dillon showing o group of recruits how to 
disarm an assailant approaching from the front with a gun 


One hand is all that 
is needed to raise 
the top on this car 


Portable Photo Lamp “Stops” Moving Objects 


TO FACILITATE the photographing of 
rapidly moving objects, two scientists 
at the Massachusetts Institute of Tech- 
nology, Cambridge, Mass., have just 
developed an ultra-high-speed flash 
lamp that is portable. Designed to sup- 
plement the present elaborate system 
of high-speed lamps set up in the lab- 
oratory, the unit can be easily moved 
and plugged into a convenient power 
supply. The gas-filled bulb is capable 
of flashing a light at intervals as short 
as 1/1,500,000 of a second. The accom- 
panying photographs show how the 
lamp is able to “stop” the whirling 
blades of an electric fan as it draws in 
the smoke from a burning wand. 


Experimenters using the new lamps to photograph a wisp of smoke being sucked into an elec- 
tric fan. The inset shows the resulting picture, with the whirling fan blades “frozen” 
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New Car Top Is Easy to Raise 


RAISED or lowered with exceptional ease, a new 
rattleproof, waterproof top is a feature of some 
models of a low-priced Italian car now on the 
American market. Designed to give more than 
forty-five miles to a gallon of gasoline, the light- 
weight car has an all-metal body, independent 
front-wheel suspension, 
syncro-mesh transmission. A convertible cabriolet 
model is pictured at the left. 


hydraulic brakes, and 


Fencing Masks Shield 
Wine Testers’ Faces 


FENCING MASKS give protection to 
wine testers in the storage cellars of a 
California vineyard. In the photograph 
above, a vineyard employee is checking 
the pressure built up within the bottles 
by the fermentation of the wine. Masks 
are worn because corks occasionally are 
blown out with great force during the 
pressure-testing operation. 


Air-Conditioned Ball 
Improves Golf Shots 


EIGHT circular grooves cut into the 
covering of a new golf ball make it 
rotate smoothly without creating un- 
desirable air currents, according to its 
inventor, John R. Farrar, of Cleveland, 
Ohio. This is said to reduce the amount 
of hook or slice when the ball is hit. 
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BURNING COAL jas released 180,000,- 
000,000 tons of carbon dioxide gas into the 
atmosphere during the last fifty years. 


VODKA is an important ingredient in syn- 
thetic rubber now being made in Russia. 


LNG 


ONLY FOUR of the 12,000 known kinds 
of bees gather honey. 


THIRTY MILLION books have been pub- 
lished since Johannes Gutenberg introduced 
printing in the fifteenth century. 


JAZZ MUSIC has been used to kill silk- 


worm parasites in Japan. 


WE HAVE PARASITES 
THAT THRIVE 
3 ON yAz2! 


SOUND travels faster through red vul- 
canized rubber than through black vulcan- 
ized rubber, 


SNAKES which are born inside eggs are 
provided with a temporary tooth for pierc- 
ing the shell. 


CHIMPANZEES, as well as humans, can 
become drug addicts. 


i 


CINNAMON frees once grew in Texas. | 


BEES employ twenty-two different muscles 
when they use their stings. 


BOMBS with synthetic-resin shells have 
been invented by two American scientists. 


PRESENT-DAY cows give enough milk to 
feed ten calves each. 


CHILDREN born in March live on an 
average four months longer than those born 
in July. 


Zs IF You'D SAID 

ey 4 YEARS You'D 

S. BE SAYIN’ 
SOMETHING! 
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Weather Station Caps Alpine Peak 


PERCHED on the 
rocky peak of a 
12,000-foot mountain 
in the Swiss Alps, the 
loftiest research sta- 
tion on the continent 
of Europe is now 
nearing completion. 
Scientists will soon 
move into the wind- 
swept laboratory to 
begin a year-around 
meteorological study 
of winds, tempera- 
tures, and general 
atmospheric condi- 
tions at high alti- 
tudes in an effort to 
improve the accura- 
cy of weather fore- 
casting. The Alpine 
laboratory is pic- 


tured with its wood- 
en scaffolding still 
in place. 


4 f POS a 7 a - 
Weather observatory under construction on a 12,000-foot mountain 


Removable Soles Keep 
Spikes Off Floors 


DETACHABLE outer soles have been 
invented for use with spiked shoes worn 
by runners, golfers, and other athletes. 
Strapped over the sport shoe, the soles 
have wear-resisting bottom surfaces 
and soft, rubber tops into which spikes 
or sharp cleats will sink. The outer soles 
make it unnecessary to change from 
spiked to ordinary shoes when walking 
over floors, sidewalks, and other sur- 
faces that might easily be damaged by 
the spikes. 


Hen Mask Ends Pecking 


ODD BLINDERS, invented by J.C. Cridle- 
baugh, California poultryman, prevent 
hens from pecking the feathers of other 
hens. A metal strip clamped over the 
beak, as pictured above, blocks the hen’s 
forward view to discourage the habit. 


Noise Meter Helps Test Materials for Cars 
: 


MATERIALS that 
dampen excessive 
sound and absorb 
vibration noises, for 
use in automobiles, 
are tested with the 
novel apparatus 
shown at the right. 
Sound waves sent 
through a ten-inch 
pipe strike the test 
material at the 
other end. A noise 
meter measures the 
volume and inten- 
sity of the sound 
that is reflected 
back from the ma- 
terial, to indicate 
its noise-absorbing 
qualities. 


Sound reflected in the pipe by test materials is recorded on dials 
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Gigantic Electric-Light Bulb 
Will Crown Edison Memorial 


TOWERING more NN 
than fourteen feet 
high, a giant repre- 
sentation of an elec- 
tric-light bulb just 
completed after 
eight months of work 
will be mounted on 
top of a memorial 
tower at Menlo Park, 
N.J., to commemo- 
rate Edison's inven- 
tion of the incandes- 
cent lamp. In making 
the mammoth light, 
more than 6,000 
pounds of amber- 
tinted glass was 
fitted over a steel 
skeleton. Over nine feet in diame- 
ter, the six-ton bulb has 164,sepa- 
rate pieces of glass cast in a 
diamond surface pattern. Nearly 
1,000 light bulbs and a twenty- 
four-inch reflector arranged with- 


irae 
in the lamp will fit the memorial pk aa 


for use as an airplane beacon vis- Lighted by 960 real incandescent bulbs, 
ible for many miles. this mammoth globe will guide aviators 


Famous Pianist Is Also an Inventor 


JosEF HOFMANN, 
who is almost as fa- 
mous for his inven- 
tions as for his skill 
at the piano key- 
board, has added an- 
other to his long list 
of practical discov- 
eries. In the complete 


The steel skeleton thot supports the three tons machine shop that he 
of amber-tinted glass to form the unique beacon has set up in the 
basement of his home 


near Philadelphia, 
Pa., he recently per- 
fected a device that 
improves the me- 
chanical action of 
pianos. Many of his 
patents are far re- 
moved from music, 
and include improved 
steering mechanisms 
Josef Hofmann at work in his cellar shop near Philadelphia © for automobiles. 


Candy-Coated Tongue Sticks 
Tickle Youthful Palates 


PHYSICIANS should 
have little trouble in 
examining the throats 
of their young patients 
when they use new 
tongue-depressing 
sticks that are coated 


Vacuum Cleaner for Faces 
Removes Skin Blemishes 


A VACUUM machine just invented for use with candy. The wood- 
in beauty parlors is said to be effective in e en tongue sticks, one 
eliminating blackheads, pimples, enlarged of which is pictured 
pores, and other facial blemishes. Connected at the left, are coated 
to a vacuum pump by means of a length of with a harmless sugar 
rubber hose, a specially shaped metal tip is concoction that ap- 


applied to the face directly over the blemish, peals to the taste of the 
as shown in the photograph above. Note the willingness with which this young patient is examined majority of children, 
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Stencil for Lipstick 


Lipstick is applied quickly and even- 
ly with the aid of a stencil just invented. 
The stencil is adjusted and held over 
the mouth as shown in the photograph 
above, thus insuring correct shape and 
unblurred edges when the lipstick is 
rubbed on, 


Ash Tray Dumps Butts 


WHEN a cigarette, placed on the hold- 
er of a novel ash tray, burns down to 
a certain point, it is automatically 
dumped into the body of the tray. Heat 
from the cigarette releases a spring 
that raises the holder as pictured in the 
illustration below. 


Heat from the cigarette makes the holder tip 


MAKING decorative novel- 
ties from lumps of coal is the 
unusual hobby of Guido Lar- 
izzio, Nesquehoning, Pa., min- 
er. Protecting his eyes with 
goggles made of fine wire 
screening, Larizzio chips out 
ash trays, lamps, mantel or- 
naments, and other art ob- 
jects in his leisure time. No 
special instruments are em- 
ployed in the work, the 
common tools including a 
hammer, chisel, cuticle knife, 
nail, rasp, and double-edge ° 
razor blade. At the right, the hobby- 
ist is shown using his crude tools to 5, 
make ash trays from a large lump, | 
of anthracite. os 


Miner Makes Art Objects Out 
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Guido Lorizzio finishing 


A view of the chicken steer- 
‘age and, right, seventy-five 
chicks ready for shipment 


ACKED in specially designed, ven- 

tilated cartons, thousands of newly 
hatched baby chicks every week make 
the long trip from the United States to 
Central and South America in the tails 
of Pan American Airways clipper ships. 
Intended to replace tough native fowls 
on Latin American tables, the chicks 


Baby Chicks Shipped on Airliners 
ee: z soe 


of Hard Coal 


<< io ors 


Cartons of baby chicks 
being loaded into the 
tail of a clipper plane 


are lighter than eggs for hatching, and 
since they do not eat for the first sev- 
enty-two hours of life, there is no feed- 
ing problem. More than 500,000 chicks 
were transported in this way during 
the last twelve months. 


ash tray chipped from 
jump of anthracite coal 
pictured ot the right 
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“GARDEN 
R HOSE ¢ yy 


O SUPPLY a forced draft for burn- 
ing a number of tree stumps, Cecil 
Solly, of Seattle, Wash., devised the odd 
octopus blower pictured above. An elec- 
trically operated fan blows air into a 


Bridge Alarm Box 
Calls Tow Car 


‘MOTORISTS who have car 
trouble while crossing the 
San Francisco-Oakland 
Bay Bridge can summon 
aid by operating one of 
the alarm boxes that are 
placed at frequent inter- 
vals along the span. Col- 
ored red, the boxes contain 
two alarm dials, one for 
fire and the other for tow- 
car service. Tow cars that 
answer alarms carry emer- 
gency first-aid equipment 
in addition to gasoline and 
towing apparatus. 
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Odd Octopus Blower 
Helps Burn Stumps 


.CUUM= 


vA 
CLEANER MI 


special nozzle that distributes it to a 
number of rubber hoses. The latter are 
fitted with metal ends that are placed 
at the stump bases to fan the fires as 
shown in the drawing above. 


‘A motorist waiting for help after a breakdown on the bridge 


Twin-Motored Plane Flies 250 Miles on One Engine 


‘TO DEMONSTRATE its ability to main- 
tain flight with only one engine operat- 
ing, a new eight-passenger, twin-motored 
transport plane recently made a round- 
trip test flight between New York and 
Philadelphia. After the take-off with 
both motors operating, the ignition 
switch of one engine was cut off and a 
special brake was applied to stop its 
propeller from turning. The plane flew 
a total distance of 250 miles at an av- 
erage speed of 125 miles an hour, and 
returned to the airport to land with one 
engine still out of operation. On the 
test flight, the plane carried five pas 
sengers and 160 gallons of gasoline 


A specially constructed brake, seen above, 
stopped one propeller after the take-off 


Rope Ladder for Ships 
Has Nontilt Steps 


DESIGNED for use by harbor pilots in 
boarding vessels, a new type of Jacob's 
ladder has steps provided with end pieces 
that rest firmly against the ship’s side 
to prevent tipping and afford safe, rigid 
footholds. The new ladder is seen at the 
right in the photograph above, in con- 
trast with one of the conventional type 
now in general use. 
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Motor-Driven Car 


LOW-SLUNG and fitted with four di- 
minutive wheels, a novel vehicle under- 
going tests by U. S. Army officials is de- 
signed to serve as a mobile machine-gun 
carrier to enable gunners to fire con- 


Carries Machine-Gun Crew in Action 


tinuously during an advance or retreat. 
Manned by two soldiers, the curious 
machine is powered by a gasoline motor 
geared to the rear wheels. While one 
man operates the gun, the other con- 


trols the speed and direction of the ve- 
hicle by means of special pedals oper- 
ated by his feet. At the same time, the 
steersman assists the gunner by feeding 
racks of cartridges into the gun. 


A special wheel 
that measures the 
pressure required 
to steer the car 
ground a curve 


th 


A car in the -‘-atige pendulum apparatus that determines its exact center of gravity 
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Automobiles Get Odd Tests 
for Comfort and Efficiency 


CONDUCTING a continuous search for new improvements 
and refinements that will contribute to greater ease, effi- 
ciency, and comfort in automobile operation, automotive 
engineers have developed a number of improved methods of 
testing stock cars at proving-ground laboratories. In one of 
these a powerful suction pump draws out the air with- 
in a cl 1 car by means of a flexible hose that is sealed over 
one of the car windows. This is designed to check the body 
for possible air leaks around doors, windows, windshield, and 
other locations. In another interesting test, a supplementary 
wheel is mounted on the 
steering column above 
the conventional wheel. 
The former is equipped 
with a special scale with 
which experimenters can 
determine the exact pres- 
sure required to steer the 
car around a sharp curve. 
Determining the precise 
center of gravity in a new 
model is accomplished by 
mounting the car in a 
giant pendulum device 
that resembles an old- 
fashioned garden swing. 
By noting the time re- 
quired for the car to 
make one complete oscil- 
lation in the swing, engi- 
neers are able to calcu- 
late its exact center of 
gravity. 


This suction machine 
finds air leaks around 
the doors and windows 


Holder for Shaving Brush 


BECAUSE bristles | 
should dry while hang- : P 

ing downward, to pre- 
vent water from seeping 
into the handle, a new 
shaving brush has a 
case designed to hold it 
in this position. Made 
in the form of a half 
cylinder, the composi- 
tion case supports the 
inverted brush without 
allowing it to rest on 
the bristles, as indicat- 
ed at the right. 
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STRANGE TESTS MADE IN 
THE LABORATORY REVEAL 
HOW THE NAKED HUMAN 
BODY REACTS TO SMALL 
CHANGES IN TEMPERATURE 


By EDWIN TEALE 


HREE hundred thousand men, 

women, and children, in America 

alone, are nudists. Followers of 

the “back-to-Eden” cult report 
that, during one ten-month period, 
members increased at the rate of 10,000 
a month. Nearly 400 camps, scattered 
from coast to coast, are being main- 
tained by the faddists for nude sun 
bathing. 

Does nakedness really benefit health? 
Are the claims of the nudists justified? 
Can our bodies, if given a chance, inure 
themselves to cold and inclement 
weather? 

For almost the first time, science is 
seriously considering some of these 
questions. As this is written, two New 
York research workers, Dr. Eugene F. 
DuBois and Dr. James D. Hardy, have 
concluded a long series of tests at the 
Russell Sage Institute of Pathology to 
determine how the body regulates its 
temperature. During their experiments, 
they constructed a “mechanical man” 
with a leather “skin”; they created spe- 
cial recording apparatus; they spent 
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A scene at a nudist camp. Hundreds 
of thousands of Americans have be- 
come enthusiasts for the new cult 


Experimenters at the Russell Sage Institute of Pathology placing a nude subject in the 
clinical calorimeter, or heat-measuring chamber, to test reactions to temperature changes 


hours, with clothes removed, sealed in 
the copper vault of a supersensitive, 
$10,000 heat-measuring chamber called 
a clinical calorimeter. 

‘This immense apparatus is the most 
accurate of its kind ever built. Run- 
ning ice water and high-resistance elec- 
tric wires balance heat and cold, at the 
will of an operator, to keep the two 
walls of the double-walled copper shell 
at exactly the same temperature. Auto- 
matically, oxygen enters the chamber 
as it is needed, while a battery of bot- 
tles, containing chemicals, measures the 
carbon dioxide and the moisture pro- 
duced by the man in the chamber. 


By means of a special wax, which 
was devised for the purpose, two heavy 
plates of glass are sealed over the 
opening of the vault, after a subject 
has entered, to make the chamber air- 
tight. G. F. Soderstrom, electrical en- 
gineer at the Sage Institute, originally 
built the calorimeter for research in 
fever. It is so sensitive that it is possi- 
ble to tell whether a subject within is 
awake or asleep by the difference in the 
heat output of the body as recorded by 
the apparatus. 

During the DuBois-Hardy tests, the 
scientists have tackled such problems 
as how the nude bod, ..-ts to differ- 
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ent temperatures, how efficient human 
flesh is as an insulating medium, when 
shivering begins, and whether a fat 
man can withstand cold better than a 
thin one. They remained nude in the 
sealed chamber of the calorimeter at 
temperatures that ranged from ninety- 
six to seventy-two degrees Fahrenheit. 
In some tests, they were clothed in 
wool and cotton ski suits; in others, 
subjects slept all night sealed in the 
copper vault. 

The result is an accumulation of data 
which gives us a scientific basis for 
judging some of the claims of nudism. 
Human flesh, the experimenters report, 
is as efficient as an insulating medium 
against cold as is paper, leather, as- 
bestos, or cork. However, there is only 


Dr. James D. Hardy 
with the "mechani- 
cal man" used in 
some of the tests 
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G. F. Soderstrom, builder of the calorimeter, adjusting the in- 
tricate apparatus from the control panel. The battery of bottles 
at right determines the amount of moisture and carbon dioxide 


a small difference between fat and thin 
persons in their ability to withstand 
cold for long periods. Incidentally, the 
tests show that a quiet subject, with- 
out the protection of clothing, will be- 
gin to shiver at a surprisingly high 
temperature, eighty-three degrees, ap- 
proximately ten degrees higher than 
the average room temperature in a 
furnace-heated home. This trembling 
is nature’s method of producing extra 
heat through muscular activity. Ath- 
letes, exerting themselves to the limit, 
sometimes raise their body tempera- 
tures to 103 degrees. Goose pimples, 
produced by cold, are of no value in 
keeping the body warm. They are sim- 
ply vestiges remaining from a prehis- 
toric time when man was covered with 
hair. 

Only within a small range above 
eighty-three degrees Fahrenheit, is the 
naked body fitted to meet variations in 
temperature without considerable mus- 


This complicoted set-up con- 
trols the temperature of the 
water flowing through the lin- 
ing jocket of the calorimeter 


cular activity. The experimenters have 
listed three “zones” within each of 
which the body functions in a different 
manner. 

At the top is the “warm zone,” above 
eighty-six degrees. Blood flows to the 
skin, which radiates away the heat. 
Sweating aids in the elimination of ex- 
cess internal warmth. In the middle is 
the so-called “comfort zone,” between 
eighty-three and eighty-six degrees. 
Here the body acts like an automatic 
thermostat. If the temperature rises, 


-more blood flows to the skin and more 


heat is eliminated; if the temperature 
goes down, the blood supply to the skin 
is reduced and the body heat conserved. 
At the bottom is the “cold zone,” below 
eighty-three degrees. Because the blood 
supply to the skin is throttled down to 
a minimum by the time the upper lim- 
its of this zone are reached, the body 
can do little to halt the increasing loss 
of heat. The extra warmth generated 
by shivering may raise the temperature 
of the body half a degree, but this heat 
is soon dissipated. 
No amount (¢ 


Nudists reading 
the schedule of 
daily activities 
on a camp bulle- 
tin board. Scien- 
tific tests seem 
to refute claims 
made for the fad 
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Here is a jumble of facts and fool- 
ishness, blended for your diversion. 
Only one of the answers given after each of 
these twenty-five questions is correct. Can 


you pick it out? Jot down the corre- 
sponding letter for each one ond then 
check your answers with the list that is printed 
on page 130, to see what score you have made 


1 It pays to watch your step on an icy 

sidewalk, because ice has a low (a) 
specific gravity (b) relative humidity 
(c) surface tension (d) frictional re- 
sistance (e) index of refraction (f) 
viscosity. 


2 Warships boost planes into the air 

with (a) airometers (b) aquaplanes 
(c) catapults (d) catamarans (e) pla- 
nimeters. 


3 If you want to see yourself full- 
length in a wall mirror, you must 
buy one (a) as tall as you are (b) half 
your height (c) with extra mirror 
panels at the sides. 
: ’ 
4 Logarithms are useful because they 
(a) help the poet (b) support heavy 
architectural columns (c) save time in 
multiplying and dividing numbers (d) 
speed up logging operations (e) mark 
places to pause in a passage of orches- 
tral music. 


5 A straight line that just grazes the 
rim of a circle is called (a) a detri- 
ment (b) an increment (c) a rudiment 
(d) an indigent (e) a tangent (f) a 
portent (g) a lineament (h) a delin- 
quent (i) a detergent. 


6 You would be foolish to go tiger- 

hunting in Africa because (a) the 
Africans consider the tiger a sacred 
beast and its killing is strictly prohib- 
ited (b) the hide of the African tiger is 
impervious to rifle bullets (c) tigers are 
not native to Africa (d) hunters have 
already exterminated the African tiger. 


7 A minor planet, or planetoid, also is 

sometimes referred to as (a) an 
asterisk (b) an ascarid (c) an asteroid 
(d) an artery. 
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The Schick test determines (a) 

whether you are susceptible to diph- 
theria (b) the gold content of an object 
(c) the quality of cows’ milk (d) your 
rating in intelligence (e) the amount of 
nicotine in tobacco. 


9 A translucent object cannot be (a) 
thick (b) light blue (c) compact (d) 
opaque (e) combustible. 


10 The opposite of an acid is (a) a 
carbohydrate (b) an alkali (c) a 


bromide, 

1 1 Though we are apt to think of lead 
as the heaviest metal, a heavier 

one is (a) copper (b) iron (c) gold 

(ad) aluminum. 


12 Micronesians are (a) particles of 
dust found floating in city air (b) 
inhabitants of certain Pacific islands 
(c) the bacteria that sour milk (d) in- 
struments for measuring molecules. 


1 Odometers measure (a) angles 
(b) smells (c) mileage (d) the flow 
of large streams. 


1 Dried coconut meat, the raw mate- 

rial from which coconut oil is made, 
will be what you will get if you order 
some (a) latex (b) saltpeter (c) viscose 
(d) copra (e) plumbago. 


1 5 If you drop calcium carbide into a 

can of water, it will (a) explode 
(b) eat a hole in the can (c) produce 
acetylene gas (d) turn green (e) form 
a layer of ice on the surface. 


16 A heavenly body that revolves 
around another one, as the moon 
does about the earth, is called a (a) 
satellite (b) meteorite (c) theodolite. 


— 


1 The name “Brownian movement” is 

given to (a) the works of certain 
fine watches (b) the dancing motion of 
microscopic particles suspended in a 
fluid (c) a campaign to reduce the num- 
ber of unemployed by abolishing all 
labor-saving machinery (d) an educa- 
tional system originated at Brown Uni- 
versity. 


18 The part of an electric motor that 
spins is its (a) stator (b) ligature 
(c) armature (d) animator. 


19 ‘LQ. means (a) “Identical quin- 
tuplets” (b) “Infusion of quinine” 

(c) “Indefinite quantity” (d) ‘Intelli- 

gence quotient” (e) “In quarantine” 

(f) “Impertinent question.” 

20 In an aviary, you would expect to 

find (a) birds (b) airplanes (c) 

bees (d) tropical fish. 

21 “Roses are red, violets are blue; 
The fizz in'a soda is... (a) SO: 


(b) CO: (c) CS:'(d) NO:.” 

2 2 One of the great medical discov- 
eries of modern times was the 

treatment of diabetes with (a) insulin 

(b) cod-liver oil (c) bicarbonate of soda 


(d) iodine. 

23 A star that suddenly flares into 
brilliance is called (a) a nebula 

(b) a meteor (c) a nova (d) a troglodyte 


(e) a neolith. 

24 If you stare for awhile at a bright 
green object and then turn away, 

you will see (a) red (b) stars (c) 


double. 

2 5 An amalgam contains (a) twenty- 
five and three fifths fluid ounces 

(b) mercury (c) a complete assortment 

of printer's type (d) a mummy (e) 

medicinal seaweed. 


Each of these drawings contains on 
exomple of one of the geometrical 
terms listed below. See whether you 
con label them correctly, comparing 
your onswers with those on page 130 


ellipse sector of circle 
segment of circle prism 
catencry parallelogram 


spiral 
helix 
porabolo 
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atural History GUS RAGER 


COWS Have NO , a 
UPPER FRONT TEETH / 


ree eR 


itis s}; S Se tHE CACTUS 1s A PAST MASTER 

| Nature's No.1 MiscHiEF MAKER Is THE WOLVERENE/ nor OF THE ART OF SELF-DEFENSE, 

| SATISFIED WITH STEALING THE BAIT FROM TRAPS, IT HIDES THE FILLED WITH WATER, IT MUST PROTECT 
| TRAPS THEMSELVES AND SOMETIMES EVEN CARRIES AWAY THE ITSELF AGAINST A DESERT FULL OF 
FASTENINGS f FATAL FIGHTS HAVE OCCURRED BECAUSE THIRSTY CREATURES, SO IT HAS 


TRAPPERS SUSPECTED THEIR NEIGHBORS OF SABOTAGE! TURRER ITS LEAVES , 
INTO SPINES AND THORNS J 


FaTHER TIME, WITH iS ASSOCIATES WIND AND WATER, HAS FASHIONED THESE 
Titanic BOWLING BALLS, To BE SEEN NEAR THE TOWN OF MINNEAPOLIS, KANSAS/ 


HUMAN WELL DRILLERS MIGHT 
TAKE A LESSON FROM THE 
ICHNEUMON FLY, wrict 
DRILLS DEEP INTO A LIVING 
HARDWOOD TREE AND 
UNERRINGLY HITS THE TINY 
BURROW OF THE LARVA | 


BESIDE WHICH SHE ; 
| PEPOSITS HER EGG. 
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WHILE THE SHARK Has A 
POOR SENSE OF HEARING, #1S SIGHT 
IS KEEN AND HIS SENSE OF SMELL 
IS AMAZING J HE ACTUALLY CAN HUNT 
HIS UNDERWATER PREY FOR CONSIDERABLE 
DISTANCES BY SCENT ALONE 7 


HANDY FOLDING TABLE. Besides being useful for breakfast in bed, as illustrated 
above, this all-metal table is convenient for reading, playing games, and serving tec or 
cocktails. When not in use, it can be folded compactly, as at left, for easy storage 


FOR 


Inventions "Sh: 


DIVIDED SPICE JAR. Radiating partitions divide 
a new container into separate compartments for 
different kinds of spices. A rotating cover can be turned 
until a slide-door opening is above the desired spice 


REFRIGERATOR DEODORIZER. Placed in 
© refrigerator, the device illustrated at 
the right absorbs odors and keeps food 
flavors from mingling. A built-in thermom- 
eter helps maintain the proper temperature 


LEMON JUICER. Designed on a novel 
the lemon juicer shown below 
I toothed cutter o 

ed. Once in pl 
need only be squeezed to get the 


INDOOR CLOTHES DRIER. Heated by gas, a compact 
drier offers a new solution to the problem of laundering 
clothes in bad weather. Hanging space is the equivalent 
of ninety-six feet of line, and curtains serve to keep 
heat in and exclude dust. Installation is simple, requir- 
ing only a flexible connection to any convenient gas jet 
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ROLL-FRONT WARDROBE. Resembling the 
cover of a roll-top desk, the front of this 
new cedar wardrobe slides up at the touch 
of a finger, The novel arrangement elim- 
inates the annoyance of swinging doors 


RUBBER FEET FOR PAILS. Clipped 
over the rolled bottom edge of a pail, 
slotted rubber feet deaden noise, pro- 
tect floor surfaces, and prevent sliding 


BOWL HOLDER. Gripped by a 
large suction cup, a mixing bowl 
is held securely by this handy 
device, which clamps to a table. 
The holder rotates on its base 


CUP. DISPENSER 


Paper cups for hous 
hold use are now s 
plied’ in a convenient = 
dispensing carton that 
hangs on the wall.-The 
cups. are removed as 
shown in the picture 


MAGNETIC CAN 
OPENER. Pieces of 
metal shavings that 
might drop into food 
taken from cans, are 
said to be removed 
by a new can opener 
of magnetized metal. 
Operated like any 
conventional can 
opener, the tool “is 
reported to hold 
shreds of metal firm- 
ly until they are re- 
moved by washing 


STOVE-TOP PAD 


Rough pots and hot 
pans can't injure the 
enameled top of a 
modern stove if it is 
protected with this 
flexible mat of compo- 
sition material. Wash- 
able, it is supplied in 
colors to harmonize 
with any color scheme 
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As Johnson watched, Gus dug 
the snow away from the rear 
wheels and spread the chains out 
in front of the tires, poking the 
ends well down under the treads 


Ilustration by 
FRANK HUBBARD 


GUS ANDES 


i] 
ONE 640 


HHT 


‘ 


ow To Use Skid Chains 


US WILSON placed 
the telephone receiver 
back ,on its hook. 

“I had a hunch we'd 
get a call like this from Johnson before 
the winter was over,” he grumbled to 
Joe Clark, his partner in the Model 
Garage. “He's stuck in a snow drift 
a block or so out on Livingston Street. 
You'd better come along and lend me 
a hand.” 

A few minutes later, Gus brought 
the service car to a stop beside a large 
sedan that was almost hub-deep in the 
soft snow that edged the road. Judg- 
ing from the ruts in the snow, the 
owner had made several attempts to 
free his car before calling the Model 
Garage. 

“Got your chains handy, Mr. John- 
son?” asked Gus, as he inspected the 
position of the stuck car. 

“Never use them!” snapped John- 
son. “The chains haven't been made 
yet that are any good. All they do is 
bounce you along the road and help 
you to skid.” 

Gus said nothing. Long experience 
with obstinate car owners had shown 
him that it was useless to argue. In- 
stead, he unstrapped the short shovel 
that hung on the side of the service car, 
and rummaged around in his trunk- 
size tool kit for a pair of old chains 
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that would be large enough to fit John- 
son's tires. 

As Johnson watched, Gus dug the 
snow away from the rear wheels and 
spread the chains out in front of the 
tires, poking the ends well down under 
the treads. 

“Watch it now, Joe,” he warned, as 
he climbed into the driver's seat, started 
the motor, and let in the clutch gently. 
For a moment the wheels spun, but as 
they gained traction on the cross links 
of the chains, the car moved ahead 
slowly to the harder snow in the middle 
of the road. 

“If you'd use these,” said Gus as he 
picked the chains up out of the snow, 
“you'd spare yourself a heap of trouble. 
Just what is your pet peeve against 
chains anyway?” 

“Plenty,” grumbled Johnson. “They’re 
pesky things to put on, they’re noisier 
than the devil, they make your car skid 
sideways, and before you know it 
they’re worn out and pounding dents in 
your fenders. And besides, they—” 

“Whoa!” interrupted Gus with a 
chuckle. “Let’s take one thing at a 
time. I'll admit chains aren’t the easiest 
things in the world to put on, but if you 
use a little common sense you can do 
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the job without even rolling up your 
sleeves. Watch.” 

Gus spread the two chains out neat- 
ly behind the rear wheels with their 
snap ends nearest the tires. Then he 
pushed the end of one of the side chains 
through the spoke hole at the bottom 
of one of the wheels and snapped it 
onto the side chain on the other side 
of the tire. This served to fasten the 
end of the chain to the tire. When he 
had repeated the operation with the 
other rear wheel, he climbed back into 
the driver's seat. 

“Now, all we’ve got to do is put the 
car in reverse, back up slowly, and 
presto—both chains will be around the 
tires.” 

As the car moved backwards, the 
rear wheels rolled over the cross links 
and the ends looped through the spokes 
held the front of the chains snugly 
against the treads. After one complete 
turn, the chains were entirely around 
the tires and all that was needed to 
finish the job was to fasten the ends 
together. 

“There, that wasn’t so bad, was it?” 
asked Gus, drying his hands on his 
overalls. 

“You win, Gus,” agreed Johnson, 
grinning. “But you will have to admit 
that chains can get you into some pret- 


ty bad side (Continued on page 128) 
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How to make a scale 
model of the historic 
Confederate commerce 
raider ALABAMA, which 
captured nearly seventy 
vessels in two years 


during the Civil War 


By CAPT. 
E. ARMITAGE 
McCANN 
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up whole fleets in their ports. 


seas in all history. 


DUR CONSTRUCTION KITS ARE LISTED ON PAGES 28-20; BLUEPRINTS ON PAGE 114. 


Built on the scale of 3/32 in. equals | ft., the "Alabama" model is 28 in. 
long, 16 in. high over all, She was rated as a "steam sloop, bark rigged” 


ENEWED interest in the Civil War period seems to 
have come with the wind! Apart from this, the 
cruise of the Confederate commerce raider Alabama 
has always been one of the most picturesque side- 

lights in American history. Her career was short, but dur- 
ing it she almost entirely paralyzed Federal shipping and 
marine transport, capturing ships right and left and tying 


She started her amazing cruise on August 24, 1862, un- 
der the command of Capt. Raphael Semmes and was sunk 
in battle with the Kearsarge on June 19, 1864, off Cher- 
bourg, France. Between those dates she captured nearly 
seventy vessels. She also caused about 350 American ships 
to be transferred to British registry in one year. That in- 
credible record made her the most famous scourge of the 


From the modeler’s viewpoint the Alabama has the addi- 
tional advantage of being exceptionally good looking and 
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CAPTAIN McCANN LAYS DOWN 


HIS SHIP MODEL MAKING TOOLS 


HILE the Alabama 
model stood freshly 
finished on his workbench 
and the pencil manuscript 
was spread out before it 
for a final checking, Capt. 
E, Armitage McCann was 
taken seriously ill in his 
Ridgefield, Conn., home and 
died three days later on 
October 6, 1937. He was 
sixty-two years old. 
Captain McCann's ship 
model contributions to this 
magazine, which began in 


February, 1926, did more than anything else to 


having a variety of inter- 
esting features in her rig 
and details. 

The Alabama was offi- 
cially rated a “steam 
sloop, bark rigged.” She 
was built by Laird Broth- 
ers, Birkenhead, England, 
in 1862. Her dimensions 
were: length, 230 ft.; 
beam, 32 ft.; molded 
depth, 19.9 ft.; draft, 15 
ft. Her registered tonnage 
was 1,040, and her en- 
gines developed 300 h.p. 
Built entirely of wood, 
she was designed more 
for speed than strength. 

As the exact lines or 
plans for the Alabama no 
longer exist, those given 
here are only approxi- 
mate. Diligent research 
has, however, unearthed 
alot of information about 
her, so it is believed that 
both hull and rig are rea- 
sonably correct. 

The scale of 3/32 in. 
equals 1 ft. of the orig- 
inal has been chosen be- 
cause it gives a sizable 
model with a hull 21% 
in. long. The overall di- 
mensions of the model 
are 28 in. long and 16 in. 
high. 

To build the model suc- 
cessfully it is necessary 
to have full-size drawings 
of the hull lines and all 
the principal parts. The 


complete plans will be given in the mag- 
azine during the course of the several 
installments into which this article will 
be divided, but most of them will neces- 
sarily be greatly reduced in size owing 
to the limited size of the magazine page. 
How much the drawings must be en- 
larged to make them full size will be 
indicated clearly in every case by means 
of an inch scale or otherwise. The half- 
breadth, sheer, and body plans below 
are exactly half size. 

It is particularly important to get the 
hull correct in size and shape. Once that 
is done, the smaller parts can be shaped 
and added without much difficulty. 

For the hull, five pieces of clear, 
straight-gained white pine 7/16 in. 
thick, 3% in. wide and 21 in. long are 
required. Transfer the half-breadth 
lines A, B, C, D, and E from the full- 
size plan to the wood with carbon paper 
or in any way you prefer. Also mark 
the construction lines II to VII and the 
midship or center lines on all. 

Saw out the five pieces, leaving plenty 
of stock beyond the lines for shaving 
and sanding the hull later on. Next 
continue the construction lines over the 
edges, and glue the five parts together 
in the proper order, with the construc- 
tion lines coinciding. 

Although by no means essential with 
a model of this size, it is good practice 
to make the hull hollow in order to 
lighten it and to reduce the likelihood 
that it will warp. This may be accom- 


CUT SHEER AND 
DECK CAMBER 
BEFORE GLUING 
ON F ANDG 


popularize the hobby of ship model making. 
Countless thousands have built models from his 
plans. His enthusiasm and skill were, indeed, re- 
sponsible for perhaps the most remarkable ama- 
teur craftwork movement in the world, because 
many men who had never seen a large ship or 
been to sea were inspired by him to construct ac- 
curate and beautifully detailed galleons, clippers, 
and warships. 

It would take a second Joseph Conrad to do 
justice to Captain (Continued on page 125) 
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plished by jig-sawing the center out of 
lifts B, C, and D on a line drawn to 
within about 5/16 in. of the outline of 
the lift immediately below. Leave some 
solid wood in each lift across the center 
to serve as a crossbar and prevent the 
cut-out lifts from spreading when the 
pressure of the clamps is applied. 

It is easiest to shave down the main 
deck before adding the poop and fore- 
castle pieces F and G. With dividers, 
mark the edge of the deck by measur- 
ing up at intervals from the lower edge 
of lift Z, taking these distances from 
the full-size sheer plan. Then shave 
right across the hull to bring the upper 
surface down to this deck line, but leave 
a slight rise or camber in the middle. 

When this has been done, cut out and 
glue on the poop and forecastle pieces. 

At this stage the hull looks like a 
series of steps, and it is necessary to 
shave away the corners to reveal the 
finished shape. To aid in doing this ac- 
curately, make a series of cardboard 
templates like the ones shown, each 
corresponding to one of the lines marked 
I to IX on the body plan—in other 


words, a cross section of the hull at 
each of the construction lines. Then 
carve away the sides of the hull until 


the templates fit at their respective 
positions.* Be care- 
ful to get smooth 
curves and see that 
both sides are alike; 
this is more impor- 
tant, in fact, than 
strict adherence to 
the drawing. 

Cut the stem tothe 
shape shown in the 
sheer plan, using 4- 
in. thick wood. Glue 
and nail it firmly in 
position. Underit and 


*For detailed instructions 
in regard to making hulls, 
methods of holding the hull 

lists of 


c 
Price $1.00). 


HULL MOUNTED FOR 
HOLDING IN VISE 


La— (END VIEW) 


TEMPLATE 
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Templates of sheet metal, 
cardboard, or thin wood are 
used in shaping the hull. Note 
the method of holding it 


Side view of the completed model. 
The half-breadth plan, sheer plan, 
and cross-sections at the various 
station points are given at the left 


the hull, fasten the keel, which 
is % by % in. Leave plenty 
of the keel projecting aft. Next 
shape and fasten the sternpost. 
It also could be made of the 
% by %-in. stock but for the 
fact that it has a bulge where 
the propellershaft goes through. 
Note this particularly; it can 
be seen in the body plan at the 
left of the center line and also 
in two of the sketches. 

The bulwarks on the model 
have to represent the timber- 
heads, the outer planking, and 
the lining, so they must be 
5/82 in. thick. They can be set 
on the deck between poop and 
forecastle, but it is better to 
give them % in. extra depth 
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Grace and speed ore writte 


IOLOING 
‘SQUARE 


Looking down on the forecastle deck, stem, 
scroll-ornamented trail boards, and bowsprit 
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Two sketches of the stern showing molding, 
sternpost, keel, and hole for lifting propeller 


in every line of the “Alabama.” The drawing 
at right is an amidship section showing one way of fastening the bulwarks 


2 pe. spline, bamb 


MATERIALS FOR HULL 


SOFT PINE 


No, 
Pc. Dimensions 


For 
7/16x3%4x21 A,B,C, D,E 
7/16x3%4x 7 F,G, 


GUMWOOD OR OTHER 
SEMIHARDWOOD 
Keel 
Stem. sternpost, 
sternpost frame, 
rudder 
Bulwarks 
Main rail 
Poop-deck rail, trail 
boards, etc. (3-ply) 
Headrails 
Waterways (also 
trestletrees, cross- 
trees) 
Poop and forecastle 
bulkheads 
Covering boards for 
bulkheads, etc. 
LANEOUS 
. oF other flexible ma- 
terial 1/16 x 1/16 x 24 for deck-line 
molding. 


Ke wx 6 
1/16x3/16x 8 


MISCEI 


Assortment of 1%-in. pins (lills), large 


pins, nails, scraps of sheet metal, glue, 
cement, plastic composition wood. 


Black, white, yellow ocher, burnt sienna, 


Indian red, and emerald green paint; 
brown stain: varnish, 


Nore: All dimensions are given in inches. 


Below, the hull with stem, bulwarks, main rail, 
and other parts. At right, the stem and keel 


YP 


FORECASTLE 
BLOCK F 


BULWARKS APPLIED 


Pa WITHOUT RABBETS: 
= Zz A 


and set them in a rabbet cut 
in the side of the hull and ex- 
tending about % in. into the 
poop and forecastle pieces. The 
forward ends of the bulwarks 
may need steaming before they 
will bend into place. 

From the top of the bul- 
warks, cut in the gun ports as 
shown on the sheer plan. 

A strip of chair maker's or 
caning spline about 1/16 in. 
square, or bamboo or other 
flexible material, makes a good 
molding along the deck line be- 
cause it will bend from the 
stem to the stern, right around 
the stern. Steamed pine, how- 
ever, will do if nothing better 
is at hand. Glue and nail it with the 
points of ordinary 1%-in. bank pins 
(lills), Cut off and discard the unused 
portion of the pins. You will find these 
short, thin pins are useful for much 
of the nailing required. 

The main rail which goes on top of 
the bulwarks is continued to serve as 
a covering board along the edges of the 
forecastle head and poop. Make it about 
1/16 by 4 in. The extreme ends are 
trimmed to shape and the whole is firm- 
ly glued and nailed. 

English ships usually showed a lot of 
varnished teakwood, so I have made the 
main rail, poop handrail, fife rails, pin- 
rails, bulkheads, wheels, skylight, and 
gratings all “bright"—that is, varnished 
rather than painted. Gumwood looks 
much like teak, as does holly or white- 
wood if stained brown. 

(To Be CONTINUED) 


————— 
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Wood- Turning Gauges 


SPEED UP YOUR LATHE WORK 


By HOWARD R. HEYDORF Hie Bovam meneing fom Ae te I 


larger gauge is used with 1/16 


time of continually setting the cal- They are sanded smooth, and the edges 

ipers to test the spindle sizes. Some of the plug are slightly rounded. Two 
craftsmen set a number of calipers to coats of boiled linseed oil give a durable 
the required sizes and keep them in a finish, 
partitioned box ready for use. Because For convenient use, the gauges are 
of the expense of this method, the writer kept in a case of %-in. thick wood, 
designed the wooden gauges illustrated. fastened together with screws and fitted 
One end of each is used as a diameter with a cover, if desired. A %-in. wide 
gauge, and the other end serves as a_ strip of white celluloid is fastened to 
plug gauge of the same size for testing the top of the case as shown, and the 
the size of holes, sizes marked with black India ink. 


Evins wood turner grows weary in ‘The gauges are constructed as shown. 


The gauges are made from Y4-in. plywood, 3/2 by 454 in. 
Waste woo moved with a at he saw. An extension 
block is clamped to the miter gauge to give ample support 


The larger holes are 
bored with an expansive 
bit from one side until 
the cutter bites into 
the wood. The block is 
then turned over and 
clamped to scrap wood 
for finishing the hole 


Testing the size of a 
hole in a turning with 
the plug end of a gauge. 
is end is | in. long and 
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ELECTROMAGNET OPERATES 


Toy Stationary Engine 


FLATTEN WIRE 
AND SOLDER TO 
TIN BEARING. 


NO.Q IRON WIRE: 


Details of [eS 
Connecting Rod ys oa. 


PULLEY '4'DIA. 


Vax Ya" IRON 


SIX LAYERS OF 
NO. 22 D.C.C. 


DIRECTION OF 
ROTATION 


END OF 

TIN CAN 
SOLDER PIECE 2MQ DIA. 
OF WIRE TO 


S\ commuraTorR 


f 
WASHERS SOLDER 
" To 


NOT FH 1'2'LONG 


of the 


Top, side, and end vi 


The commutator and brush are arranged to 


make contact just after crank passes dead center as armature moves toward magnet 


F UNUSUALLY simple construc- 
tion, this small toy electric engine 

with its twin magnet coils and long 
connecting rod, bears a resemblance to 
the steam stationary engines seen in 
power plants. It runs on two dry cells. 
Magnet. Bend a 6%4-in. piece of %- 
in. square soft iron to form the core. 
Drill two %-in. holes for mounting to 
the block and another %-in. hole 
in, deep in each end for the brass arma- 
ture guide pins, which are driven in 
place. Wrap ends of core with layer of 


The flat hammerhead slides over the work 


Flattened Tack Hammer 
Is Aid in Glazing 


WHEN much picture framing or win- 
dow glazing has to be done, the work 
can be facilitated by grinding or filing 
the head of a tack hammer flat on one 
side as shown above. This makes it 
much easier to drive the brads or glaz- 
ing points.—OLIVER BANDELIER. 
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tape or paper. Wind six layers of No. 
22 magnet wire as shown, allowing 8 in. 
of wire at each end, Shellac thoroughly. 

Armature, Make rod and bar from 
No. 9 iron wire and band iron % by 
by 2 in. Flatten shaft end of rod to 
take a bearing made from tin. Solder 
other end of rod in hole in band iron. 

Shaft. Bend a 214-in. piece of No. 9 
wire to have a 3/16-in. crank as shown. 
Solder a %-in. piece of wire to shaft 
so it will begin to make contact with 
the brush as shaft revolves toward 


Mounting a Magnifier 
on Spectacle Frame 


A MAGNIFYING glass mounted in a 
short length of mailing tube and 
clipped to one lens of an ordinary 
pair of spectacles with two small 
rubber bands will enable the out- 
door student to examine objects, yet 
leave both hands free for action. One 
illustration shows a man examining 
bees on the comb under the magnify- 
ing glass.—WALTER H. HULL. 


TU ING GLASS 


When the magnifying glass is fostened in 
this way, it leaves the user's hands free 


The engine is used to drive light toy machines 


magnet and crank has just passed dead 
center, Place bearing on shaft crank 
and solder to flattened end of rod. 
Assembly. Mount magnet block on 
base and magnet on block. Assemble 
bearings, washers, and shaft, and mount 
on block. Solder tin-can flywheel to end 
of shaft with dowel pulley on other end. 
Arrange on base so there is 1/16-in. 
space between armature and magnet 
ends when crank is in nearest position. 
Connect one end of magnet winding to 
brush; connect other end to one termi- 
nal. Connect other terminal to both 
shaft bearings. Adjust brush so it rides 
lightly yet firmly on shaft contact. The 
circuit should be broken when armature 
is moving away from magnet. Use 
light oil on bearings.—E. A. RERUCHA. 
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FTER completing by farthe 
most successful year in 
its history—a year dur- 
ing which more than 

100 new clubs were organized 
—the National Homeworkshop 
Guild renews for 1938 its nation- 
wide free membership offer. Un- 
der this plan, any home work- 
shop club of five or more ‘adult 
members may obtain a charter 
and receive many subsequent 
benefits (see P.S.M., Oct. ’37, p. 101). 
The Guild is a nonprofit, noncommercial 
organization founded for the sole pur- 
pose of promoting the home workshop 
club movement and pledged to make no 
charges whatever for initiation fees or 
membership dues, now or hereafter. 

Records in every division of Guild ac- 
tivities were broken in 1937. As sum- 
marized above, the statistics show at a 
glance that more and more home work- 
shop enthusiasts are realizing the value 
of membership in a club devoted exclu- 
sively to mechanics and craftwork. 

You cannot, of course, join the Guild 
as an individual, because one of the 
Guild’s main objectives is to foster di- 
rect fellowship among amateur crafts- 
men, and it has been found that the 
best way to do that is to encourage 
them to meet in local groups. 


RECORDS BROKEN IN 1937 


NEW CLUBS . . more than 100 organized. 


INDIVIDUAL AFFILIATE CARDS... 2,572 more 
issued than in 1936. 

SERVICES ..... 10 monthly bulletins and 15 job 
sheets containing 28 working 
drawings sent to each club. 

PROGRAMS... 5 outlines for special meetings 
furnished to all club secretaries. 

INSTRUCTIONS . . detailed bulletins 
publicity, club libraries, and 
program material. 

507 more 

ing aid in starting clubs answer- 

ed than in any previous year. 


issued on 


letters request- 


“Since our club has been 
organized, each of us has 
been benefited more than we 
had any idea of when we 
started,” Donald W. Fraser, 
president of a club in West 
Lynn, Mass., wrote to Guild headquar- 
ters recently. Many others have ex- 
pressed their appreciation, and phrases 
from a few of the letters follow: 

“We fully realize the benefits of be- 
longing to a club where one can find 
an outlet for his hobby.”—William T. 
Russell, Bucksport, Me. 

“Our members greatly appreciate 
your codperation and look forward to 
the Guild bulletins each month.”—Carl 
Zehr, Ashtabula, Ohio. 

“Your lists have been very helpful.” 
—John F. Smith, Orange, N. J. 

“Every one of us appreciates what 
your Guild means and does for clubs 
throughout the United States.”—Ber- 
nard V. Jackson, Sioux City, Iowa. 

“The success of our club should go on 
record as a Guild accomplishment.”— 
Walter Modesto, New Bedford, Mass. 


Guild Adds — 
Another 100 


Clubs 


RENEWS FREE MEMBERSHIP 


OFFER FOR 1938 


“You are doing fine things 
for the home craftsmen, and 
we are with you in any under- 
taking.”—William M. Ham- 
rick, Fairmont, W. Va. 

The annual affiliate cards, 
similar to those illustrated, 
are now recognized as pass- 
ports to fellowship with 
craftsmen everywhere. Thou- 
sands of the 1938 cards have 
already been sent to club sec- 
retaries for distribution among the 
members. 

You and your friends can become 
members of the Guild by starting a 
home workshop club in your neighbor- 
hood. Use the coupon below or, if you 
prefer, write a letter. 


National Homeworkshop Guild 
347 Fourth Avenue, New York 


Please send me complete information 
about your free membership plan. Tam 
anxious to, belong to the National Home- 
workshop Guild and believe that a club can 


be started in my neighborhood. 


For your use in sending me this material, 
I am inclosing a large “(legal size). self 
addressed, stamped envelope, I understand 
that this Will not obligate me in any way. 


t NAME.. 


ADDRESS... 


CITY. 


i STATE... 
t (Please print very clearly) 
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Frame Holds Toy Wheels 
for Truing Spokes 


THE work of truing up the spokes of 
a child’s velocipede or inserting all new 
ones is much easier if a frame is made 
from a piece of flat iron to hold the 
wheel. It is bent as shown, and the ends 
notched.—WALT MESSENGER. 


Ruler Kept Handy on Rings 
of Loose-Leaf Binder 


STUDENTS who find it necessary to 
keep a ruler always at hand in the 
classroom can do so by carrying it in 
a loose-leaf binder. Drill holes in the 
ruler sufficiently large so they can be 
slipped over the binder rings as shown 
at right—R. D. KERSHNER. 


A Quick Way 


to Measure 


Half Bags of Cement 


TO MEASURE Portland cement in half- 
sack quantities for a small concrete mixing 
machine, one contractor saves time by us- 
ing a dividing board of the type illustrated. 
A paper sack of cement is balanced on the 
two center boards and cut in half with a 
long knife. Each half sack is then picked 
up as needed and emptied into 
the mixer. No shoveling is 
necessary except to scoop up 
the small quantity of cement 
that is spilled into the wooden 
box each time a bag is cut in 
half.—G. E. HENDRICKSON. 


The paper sack of Portland cement is slashed 
in two while balanced on the center supports 


y Padlock Safeguards an Umbrella 


A Low-Voltage Splice 

IT Is sometimes necessary in low- 
voltage wiring, such as bell work, to 
splice the wires. Although it is best to 
solder the splice, a good substitute is to 
wrap a piece of tin foil over the well- 
cleaned joint and follow this with a 
layer of tape. The tin foil will prevent 
the tape from turning the wires black 
and lessen the likelihood that the joint 
will develop high resistance and be- 
come a poor conductor. Wrap the splice 
tightly—Harop P. STRAND. 
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The handle of the 
umbrella is held in 
place by a padlock, 
and the lower end 
fits in a pipe strap 


ANY man who finds it convenient 
to keep an umbrella in his shop or 
place of business, but objects to 
having it “borrowed” during his 
absence, can easily lock it by the 
method illustrated at the left. 

Set two stout screw eyes into a 
wall, desk, cabinet, partition, or 
other available surface, placing 
them just far enough apart so that 
the umbrella handle fits snugly be- 
tween them. Drill a hole through 
the handle and slip a padlock 
through the hole and through 
both screw eyes. The end of the 
ferrule may be supported in a pipe 
strap. This is desirable because it 
prevents any undue strain on the 
handle.—BERTRAM BROWNOLD. 


Cords Aid in Removing 
Stubborn Screw Caps 


DELAY and annoyance are often 
caused by the difficulty of loosening the 
screw tops of varnish and liquid-glue 
cans, not to speak of mayonnaise jars, 
fruit jars, and similar food containers. 
Many devices for unscrewing the tops 
are sold, but one may not be on hand 
when needed. In this case, two cords 
may be looped around the cap and jar as 
shown below. 

If the top is particularly stubborn, 
each cord should be wrapped around 
about two more turns than shown, and 
the free ends twisted around a screw 
driver or a short stick to give a better 
grip. If the cords slip, apply friction 
tape before putting them on. Heating 
the cap just before the cords are pulled 
will aid considerably in loosening it in 
many cases.—I. W. DICKERSON. 


aa $ 
2 SSS 
Two cords are looped in reverse directions 
around the cap and jar to give a good grip. 


os 


Flexible Conduit Clears 
Clogged Sink Drains 


A PIECE of flexible electric conduit or 
BX can be used successfully to remove 
obstructions from sink drains. The 
cable can be worked past any sharp 
bends that are encountered and will 
bore its way through caked grease and 
other ordinary obstructions.—D. STUART. 
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The blocks are ji 
the right. Each i 
and placed in a p 


A Collapsible Reel 


Tus simple folding reel enables 
knitting wool to be unwound from the 
skein with maximum ease and freedom 
from tangles. 

From a length of pine strip, 14 by 
% in., saw out the two arms to the 
shape shown, each 26 in. long. Cut two 
more pieces from the same stock, each 
7 in. long, for the jaws of the table 
clamp. Bore the arms near their ends 
to take four pieces of %-in. doweling 
about 5 in. long to form pegs. A small 
flanged gas fitting or something simi- 
lar, threaded on the outside and with a 
smooth bore to fit over a %-in. bolt, is 


‘ed circle of 


In use, the wool winder 
is attached to a table 
top by inserting a wedge 
in the clamp. The skein 
is slipped over the arms, 
which are then opened un- 
til the wool is taut and 
held by tightening a wing 
nut. At right, the parts 
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awed to the shapes shown at 
na distinguishing color 
the same color 


ANY hours of constructive play 

are in store for any child of from 
one to two years old who is given a toy 
like that illustrated. In fitting the vari- 
ous colored blocks into their holes, he 
will learn discrimination in size, color, 


Bue 


YELLOW 


.5. 


GREEN, 


Block-Fitting Toy 


TEACHES SHAPES AND COLORS 


and position. The cost is negligible. 

The main portion of the toy was jig- 
sawed from the end of an orange crate 
to fit the tray of the child's chair. After 
the square, triangle, and other figures 
had been carefully sawed out, a piece 
of pressed composition board 
was tacked to the bottom to 
prevent the blocks from falling 
through. The upper part of a 
clothespin was then screwed 
to each block as shown to serve 
as a handle. 

The whole set was given a 
ground coat of white enamel; 
when this was dry, each block, 
the inclosing circle, which is 
merely painted on, and the hole 


for Winding Wool 


used with a wing nut as shown to clamp 
the two arms together at their centers. 
Loosening the wing nut allows them to 
be opened and closed, scissors fashion. 
The pivot about which the whole as- 
sembly rotates consists of a %-in. bolt 
about 4 in. long with a nut run on to 
keep the top jaw of the table clamp in 
place. A wedge is used to tighten the 
clamp. 

Close the two arms when placing 
the skein on, and then open them till 
the wool is taut. A turn of the winged 
nut will then hold them in this posi- 
tion.—A. McLEop. 


FLANGED — 
FITTING 


BOTTOM 
ARM 


The fitting and wing 
nut to hold the arms 
in the open position 


Sen 


14'PRESSED COMPOSITION WOOD OR PLYWOOD: 


were given its own particular 
distinguishing color. The han- 
dles were all left white for the 
sake of contrast. Of course, 
nonpoisonous finishes should 
always be used.—M. E. NIxon. 


PARCHMENT PINE 
nae waunut 


WALNUT 


Turned Wooden Base 
for a Small Lamp 


BLACK walnut with a layer of maple 
or white holly in the center forms the 
base of the diminutive but decorative 
lamp shown in the drawing above. 

Glue the stock together, preferably 
first band-sawing the pieces roughly to 
a diameter of 414 or 5 in.; then mount 
on a very small faceplate, and turn in 
the lathe. If the faceplate is too-large, 
glue the walnut to a piece of %- or 1-in. 
pine with paper between, and attach 
the pine to the faceplate. Make the re- 
cess in the top a loose fit for the socket. 
Bore 5/16-in. holes as indicated. French 
polish the piece while in the lathe or ap- 
ply two coats of clear lacquer. Remove 
the work from the lathe, twist the thread- 
ed brass nipple into place, add the sock- 
et and lamp cord, and glue felt under 
the base. A suitable parchment shade 
may be purchased.—F. CLARK HUGHES. 
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Gouge-Carved 
Borders 


E. J. TANGERMAN 
demonstrates a simple way 
to decorate boxes, cabinets, 
book ends, and a variety of 

craftwork projects 


‘VERY carpenter's kit includes 
@ gouge or two—and sooner 
or later so does every house- 
holder's because the gouge is 
universally useful. It is also a 
most important wood-carving tool. 
Many of the craftwork projects you 
make can be decorated tastefully 
with the gouge alone, for it can 
produce an almost infinite number 
of patterns (Fig. 1). 

For most work, I prefer a 3/16- 
or \%-in. gouge of the half-circle 
type, sharpened on the outside and 
with the corners rounded as in Fig. 
2. The wire edge created in sharp- 
ening is taken off with a little in- 
side stoning with the round-edged 
stone called a “slip.” 

The basic design marked No. 1 in 
Fig. 1 is made by holding the gouge 
vertically over the piece, then push- 
ing downward as the gouge is ro- 
tated. One gouge will create the 
continuous pattern, and gouges of 
two sizes can be used for design 
No. 3 and its many variations. 

Other patterns are usually based 
on a slot with rounded bottom. To 
make it, the gouge is held in both 
hands as illustrated below, the right 
hand supplying the cutting force, 
while the left acts as a guiding, 
controlling and actually a retard- 
ing force to keep the tool from cut- 
ting too far. Another common grip 
is shown in Fig. 3. 


A small gouge is accurately controlled 
by holding it as shown below. A grip 
for heavier work is sketched in Fig. 3 


1@e@eeceece 
i. —_ 
s@ceeecece 
400 c=e 
Bo) —— > =p — 
CP — 3 9 — 9 9 a) 
7 ermemenmere 
smecermea 
semmcermet 
obttttuonrd 


eascaa 
{‘prPnrmrrPprp 


2 HONNNHNNNNOND 
va nofiofefefiote 
“4 eqnjo® engoe on 
00000000 


anececee 


ok 
16 0,0,0,0,0,0,0,0 
wEODODORER f 


e 
js SESS 


e 


10 SEE TEE TEE 


2 DOLDOOROOLELEE 
22 PaVaCavadaral 


23 DOTHAN? 
24 CMON 


“AAZ 


Fie.4 


above, and others in 


For carving borders, 
a gouge of the half- 
circle type, beveled 
outside, is preferred 


A few typical designs are illustrated 


Fig. | at the left 


When cutting diagonally across grain, 
the gouge cuts cleanly on the side cut- 
ting out of the grain, but the opposite 
side tears a little. In certain woods this 
tendency may be so strong that smooth- 
ing requires two opposed strokes of the 
gouge, as in Fig. 4. 

If you will make a shallow cut in the 
wood by pushing down on the tool han- 
dle at the same time as you push it 
ahead, the cutting edge will take out a 
chip that looks like the top part of an 
exclamation mark. Two of these cuts 
made so they run into each other form 
the basis of design No. 2 in Fig. 1. Pat- 

tern No. 6 is some- 
what similar, except 


SWING TO CUT 
(OUT CORNERS 


Fi6.3 


that the ends are 
shaped by forcing the 
tool down vertically 
so that it makes a 
half-moon or crescent- 
shaped cut. The 
groove itself is run 
into this crescent from 
behind by cutting up 
to the hump of the 
crescent, then swing- 
ing the handle of the 
gouge to each side in 
a wide arc so that the 
sides of the cutting 
edge cut out the cor- 
mers as in Fig. 5. 

To avoid overcut- 
ting rock the cutting 
edge slightly as you 
push on the tool. 


FOR END 
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WATERPROOFING AND METAL EDGES WILL MAKE 


Your Skis Last Longer 


Scraping off old wox ond dirt. Below, how a steel 
edge is applied, the size exaggerated for clearness 


65 576 10" 
COLD-ROLLED STEEL 


© OTHER type of sport equip- 

ment is subjected to such 

strains and such adverse 

weather conditions as are skis. 
Any skier who expects his outfit to 
stand up under such punishment must 
take good care of it—or he will have to 
take the punishment himself. There is 
no difference whether the skis are the 
product of a world-renowned manufac- 
turer or were made in your own work- 
shop. Wood they are, and as such they 
need careful handling. By waterproof- 
ing them and applying metal edges, you 
will add several years to their life. 

Skis should be made as waterproof as 
possible. The wood itself contains ten 
percent moisture on the average, and 
any scratch or nick will open the way 
for additional moisture, which causes 
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warping. Warped skis make control dif- 
ficult on turns, and even on straight 
running they tend to turn without re- 
gard for the desires of the skier. 

To waterproof the skis correctly, the 
top surface should be covered with a 
modern, waterproof, synthetic-resin 
base varnish (the manufacturer has un- 
doubtedly seen to this if you have a 
commercial product) and the running 
surface impregnated with pine tar or 
covered with special ski lacquer (this 
you must do yourself). The pine tar 
can be obtained at a drug store or 
chemical supply house. 

First clean the running surface very 
thoroughly. If the skis have been used 
previously, scrape off all the old wax 
with a ski scraper. The back edge of a 
plane iron (C 


Above, cutting the recess or rabbet 
for steel edges with portable router. 
Left, the edges are screwed in place 


Synthetic-resin or celluloid strips are 
sometimes cemented to the leading edges 
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CRAFTWORK 


Four familiar projects dressed up 


Totem Pole Forms 
Support for a 
Novel End Table 


SUPPORTED by a colorful miniature 
totem pole, this end table is an un- 
usual project for the amateur wood 


How the totem pole is carved, the wings laid out, the top made, and the whole table assembled 


i ica] 


carver. The pole and base are made of 
white pine, and the table top and wings 
from five-ply veneer. 

Before carving the pole, plane the 
block to a taper as shown, from wood 
about 5 by 5 by 24 in. Use a sharp knife 
and chisel to shape the figures and other 
indentations. There are no carvings on 
the back. Cut or turn a 914-in. disk 2 in. 


thick for the base and make a recess 
for the totem pole to rest in. Use three 
countersunk screws to hold them to- 
gether. Saw the wings from one piece 
of five-ply veneer % by 5% by 24 in. 
and drill three holes in the center for 
screws to fasten it to the pole. 

Give the totem pole and wings two 
coats of light tan oil paint; then color 


the figures in bright red, blue, and 
green, outlining the features in black. 
Tan forms the background for the 
wings, which have equally bright designs. 
While this is drying, prepare the table 
top, making certain that holes are cut 
correctly for the three tenons. Sand 
the top down and finish with paint or 
stain, as preferred.—Gray WOLF. 


Sailboat-shaped Whatnots or Corner Shelves 


ONLY a jig saw is needed to make sailboat 
whatnots or small corner shelves. Two slightly u 
different designs are shown. Make a full-size 
drawing and transfer it to 4-in. thick plywood, 
or paste the paper on the wood. Cut out the tH 
openings where indicated, then saw around the : 
outline. Finally cut the piece into two halves. 3 
‘The halves are placed at right angles to one eR cl 
another and glued and nailed or screwed to- it 
gether. From the same thickness of plywood, cut it 
the three shelves. The radius can be obtained by 
measuring along the sides where it is intended to aa 
mount each shelf and. subtracting about %4 in. SSR 1 | 

After being sanded, the completed whatnot i ie reer 
can be finished by staining, filling, and waxing | 
or varnishing, or it can be painted with enamel. ‘ff 
If enamel is preferred, color the waves light 3 SER re 
green, the hull blue, and the sails white. Paint or = = - = 
stain the mast and the “ropes” between the sail Seabee mies 
and hull brown or black.—C. H. S i 


CUT ALONG 
DOTTED LINE 


{" SQUARES 
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with a New Twist 


by out-of-the-ordinary treatment 


Striking Wooden Book Ends Turned 


1 
4 
¥ 
This book end and its partner } 
“were turned in one operation by i 
the second of the two methods 4 
shown in the drawings at right ‘ 
“a 
3 


on Lathe, a Pair at a Time 


WHETHER left in the natural wood, 
carved, or covered with tooled leather, 
the turned book ends illustrated are of 
distinctive appearance and make ex- 
cellent gifts. 

For the first style shown in the draw- 
ings, glue two blocks of the desired 
wood 1% by 5% by 7% in. to the faces 
of a block of soft- 


finish as desired. Split 
the ends from the cen- 
ter block and mount on metal bases. 

The second style requires two blocks 
1% by 4 by 8 in., glued to a center 
block 4 by 65% by 10 in. Center this on 
a faceplate, and turn, sand, and finish. 


Make a saw (Continued on page 129) 


wood 8 by 6 by 8 in. 
When dry, carefully 
center the stock in 
the lathe and turn. 
Check to see that 
the base is at right 
angles to the center 
of turning. To ob- 
tain the taper, off- 
set the dead center 
% in, and turn as 
though cylindrical. 
Sand smooth and 


FEBRUARY, 1938 


IN THE unique moon-and-owl candle sconce 
shown at the left, copper, brass, and steel are 
decoratively combined. 

The moon is cut from 18-gauge yellow sheet 
brass, and is hammered on the front with a plan- 
ishing hammer. The bracket is of 18-gauge soft 
sheet copper, similarly hammered. The saucer is 
of 22-gauge soft sheet copper, cupped to a depth 
of % in. The sharp corner that runs around the 
bottom is formed with a riveting hammer. 

The candle cup is of %-in. inside diameter cop- 


Above, the blocks for 
both types, one ready 
to turn, the other 
being split with a 
chisel after turning. 
At left, plain and 
leather-covered ends 


Moon-and-Owl Candle Sconce Made of Three Metals 


per tubing with a wall of about 18 gauge. Place 
the tubing over the end of a %-in. round iron bar, 
and, holding one end up slightly, hammer around 
the end to flare the metal. File off the edges of 
both ends. 

The owl is cut from 18-gauge soft sheet steel 
and is hammered on the front. The lines are cut 
in with a blunt cold chisel, and the feathers on 
the breast are marked with an ordinary hollow- 
end nail set held at an angle so that only one side 
makes an impression. (Continued on page 117) 
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PUTTY, the Heat Saver 


How to mix your own and 
apply it to window sash 
so it will not crack and 
crumble Various priming 
coats — Methods of glazing 


By 
RALPH G. WARING 


EAT and power engineers are 
very careful to test the mason- 
ry of boiler installations for 
hair-line checks or apparent 

2 pinholes, which may admit enough cold 

7 air to cut down a pound or two of steam 
and waste coal, money, and heat. This 

. makes me wonder if the average home 

owner appreciates how much any poor- 

ly puttied sash in his house will affect 
the heating. 

In the open country where constant 
winds prevail, it is especially important 
to service all windows. Whenever storm 
sash or weather stripping is required 
as an extra protection, the putty also 
must be given attention. 

Ordinary putty, even when marked 
“pure lead putty,” has not proved satis- 


Pressing the putty 
i a heavy 
glazing knife. The 
illustration at top 
shows how white- 
lead-and-whiting 
putty is prepared 


Right, smoothing 
the putty bevel. 
The excess on the 
gloss is caught on 
@ small ball of 
/ putty and removed 
with a down sw 


, In filling cracks or blemishes 
on flat work, putty is forced 
in with the thumb, then cut off 
flush with a flexible putty knife 
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factory in our New York climate. The 
hot summers, burning noonday sun, and 
zero nights in winter place a terrific 
strain on paint and putty work. Very 
few persons have any conception of the 
strains and stresses that such extreme 
temperature changes exert on protective 
coatings for exteriors. In the case of 
putty, they cause premature crumbling. 

Because of these conditions, I use 
homemade white-lead putty made from 
one third white-lead-in-oil paste and 
two thirds whiting. Worked up on a 
metal sheet with a glazing knife and 
then warmed by hand pressure, this 
produces a superior and durable putty. 
It should be blended with boiled linseed 
oil or a good grade of house paint into 
such a consistency that it does not stick 
to the hand, yet not too stiff to knife 
well. Under no circumstances should 
engine or machine oil be added because 
it would tend to destroy the binding 
properties of the linseed oil or house 
paint. Do not judge the condition of 
the putty until it has been well worked 
and warmed by the hand. 

Next, see that all putty rabbets on 
the sash are either primed with boiled 
linseed oil and dried, or painted one 
coat and dried, or primed with one coat 
of freshly mixed aluminum and spar 
varnish and dried. 

If considerable priming is to be done, 
use 2 Ib. of aluminum bronze (varnish- 
mixing grade) in 1 gal. of outside spar 
varnish, or proportionate quantities. 
First, wet the aluminum powder with a 
very little turpentine to make a thick, 
well smoothed-out paste; then gradually 
add the measured amount of varnish 
required for the weight of bronze pow- 
der used. Stir well before brushing on 
the sash. Let dry hard before puttying. 


HE aluminum type of priming is 

especially valuable since it not only 
seals the wood and prevents absorption 
of the oil from the putty, but offers a 
good bonding surface for the newly ap- 
plied putty. A priming coat must not 
be omitted on either old or new sash if 
long-lasting work is desired. 

Whenever possible and convenient, if 
much sash-putty work is to be done, the 
sash should be brought to a workbench 
where the frame can be held at a con- 
venient angle for running the putty 
bevel. 

In the case of small repair portions, 
or on fixed sash sections in a green- 
house such as the one described last 
month (P.S.M., Jan. '38, p. 83), the 
work must be suited to the conditions 
at hand. On the greenhouse referred to, 
glazing was started between the rafters 
nearest the house while the mechanic 
stood on a plank scaffold with his body 
projecting up through the next open 
rafter space. The glass sheets were 
lapped half an inch, after starting with 
the lower plate, and held by square-cut 
sash-glazing pins or zinc triangles. All 
sash bars had been primed with alumi- 
num paint before erection so that they 
were ready for (Continued on page 115) 
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RARELY seen but pic- 
turesque accessory for 
model railway terminal lay- 
outs is a sand house. Actual 
dimensions are given on the 
drawings so you may build 
the model to suit the scale 
of your railroad. 

Unless the scale is very 
large, Bristol board reén- 
forced with wood is the 
most convenient material to 
use. Door and window open- 
ings are cut out and framed 
with thin strips of card. 
The sides are scribed rather 
heavily to represent wooden 
siding. Window sashes and 
doors are cut out separately 
and glued behind the open- 


Sand House 


ADDS REALISM TO A 


Model Railway Layout 


ings, after which celluloid or transpar- 
ent wrapping material is cemented be- 
hind the windows to represent glass. 
The back of the building, not shown, 
has two windows. 

A %-in. thick block of softwood 
should be cut to fit inside the base of 
the building. The sides are fastened to 
this, then the roof is added and the 
chimneys glued on. 

The tower is constructed in a some- 
what similar manner, and the fence is 
made of thin wood or heavy cardboard 
with small square sticks glued on to 
represent posts. 

Paint the foundation gray to repre- 
sent concrete, the structures a box-car 
red (or whatever color you are using 
for other buildings), and the roof to 
represent tar paper.—H. A. SCHUPP, 


Pret) ez] 
TT Ue DB __% 
Scale in Fee 
a wage. curarance 
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The sond house is iF a 
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Wheels for Train Models Cast in Wood Molds 


XCELLENT drivers and truck wheels 

for model railway equipment may 

be cast from type metal by using molds 

turned from any fine-grained, well-sea- 
soned hardwood. 

In making the forms, the core is first 
turned up to the exact dimensions of 
the finished wheel. Rim faces, hub 
faces, flanges, and counterbalance are 
later machined, and to provide for this, 
are deepened or increased to add 1/16 
in. of excess metal to the finished cast- 
ing over these parts. Finally, the core 
is given a slight taper or draft, as 
shown in the drawings, before it is re- 
moved from the lathe. 

The pattern block is 2 in. long and 
about 14 in. larger in diameter than the 
core. The hole that forms the chuck 
stub should be % in. long and at least 
¥ in. in diameter. The pattern is run 
in the thickness of the wheel, plus % 
in. for the step ring and the allowance 
for machining. The step ring is cut last 
of all, care being taken not to get it 
too deep and to see that it fits around 
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the core snugly to prevent 
leakage. 

The gate block fits over a 
channel cut in the flattened 
side of the pattern block to 
form the sprue. It must be 
deep enough so the metal will 
fill the stub before overflow- 
ing.—R. S. MACNEILL. 


DRAFT 08 TAPER 
ADDED TO SLOTS. 


BS suchtey 
PY tADeRED 


outea aM 
FACE 


CUTS MADE FOR 
COUNTERBALANCE 


STEP QING. 


TINE TO FORM FLAT SIDE HERE 


KEES PARTS, 
IN REGISTER 


SLOTS CUT DOWN 
WITH SAW AND. 
‘BOTTOMS ROUNDED. 


Thirty castings can be 
made from one set of 
molds if the metal is 
not overheated. Warm 
the molds thoroughly be- 
fore using, and have the 
metal sufficiently hot 
to brown a thin shaving 
or paper. If the casting 
sticks to core, check the 
taper of the spoke slots 


"UT AWAY ON DOTTED. 


CONSTRUCTION KITS FOR EVERY POCKETBOOK. 


SEE PAGE 28. 91 


YOU CAN DISPLAY EITHER 
BOOKS OR CHINA IN THIS 


For the home library, 
this type of bookcase 
has many advantages. 
It gives fine display 
to well-bound volumes, 
hos a cupboard for 
large books and for 
magazines, and there 
is a wide shelf for 
consulting books that 
are awkward to handle 


OOKS, always very decorative, ap- —— —— 


pear to their best advantage in a i ie = a F j MATERIALS 


Colonial Welsh-dresser type of 
bookcase such as the one illus- 


The stock for the feet is roughed 
out on a circular saw and finished 
with a large gouge. 
glued-up stock for one of the sides 
ond for the table board. Below, 
an underneath view showing the feet 


Colonial 


screwed to the sides. Be sure to square every- 
thing properly. 

Make the back next. Get out the horizontal 
pieces and groove one edge. Prepare the verti- 
cal boards, cut rabbets along their edges, and 
also bevel them, as shown. Cut the tongues on 
the ends and assemble the back; then nail it 
to the sides. The back of the cupboard below 
may be glued up into one wide piece, or a thin- 
ner panel stock may even be used. 

Four pieces are required-for the 
frame to which the doors are to 
be fastened, and these are- mor- 
tised and tenoned together, then 
nailed to the sides with sixpenny 
finish nails. The shelves in the 
cupboard are optional and ‘may 
be placed in the cupboard at any 
time. Like the upper shelves, 


Right, the 


trated above. The ample cupboard space Sides, made from 2 pe. % x 10% x70 Frame to which doors are fastened, 1 
in the lower part of the cabinet is for and 2 pe. % x 10 x 27. eke pe oe oR: eX 2% x 


magazines and large volumes, and a Table board, % x 22 x 38. 
wide shelf is provided upon which to x 
examine any heavy book. The piece Bea Ra PS ge D 


Feet, all made from a piece 2 x 6 x 60. 
Door stiles, 4 pe. % x 2% x 23. 


will serve equally well, of course, as a Shelves (bottom), 2 pe. % x 19% x Door rails, 2 pe. % x3 x 13% and 2 pe. 

Gresser. Its use for that purpose is mca: % x 2h x 13%. 

shown on the facing page. Top, 1 pe. % x 10% x 35. Door panels, 2 pe. 4 x 11% x 18. | 
First, glue up the sides to the dimen- Upper shelves, 2 pe. % x 9% x 34%. Xrails, 4 pe. % x 1% x 20%. 


sions given in the list of materials and 


rabbet them along the rear edge on the pe. %x4x 


Upper back, 1 i ex 4% x35 andi 
; also random-width 


Crown molding, made from 1 pe. % x 
4x70. 


inside to receive the back. Next, glue boards to make a piece %x35x32%. Nore: All dimensions are given in in 


up the table board and cut the board 
for the top and for the floor. Now cut 


of the sides first; then the top and the 
table board may be nailed, and the floor 
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Lower back, 1 pe. % x 25 x 35. 


the dadoes for the top. It is a good idea Scrolled rail, 1 pe. % x 3 x 36. 
to fasten all of the cleats to the insides Scrolled stiles, 2 pe. % x 3 x 40. 


ches. 

For molding, corner blocks, cleats, and the like, 
refer to the drawing. The entire piece, excluding 
the feet, may be made from 90 board feet of lumber, 
in pieces % in, thick, 12 in. wide, and 10. ft, long. 
With proper cutting, there will be practically no 
waste. 


POPULAR SCIENCE MONTHLY 


Prereeerey 


By FRANKLIN H. GOTTSHALL 


they are supported on cleats screwed to 
the sides. 

Cut out the scrolled pieces for the 
top section. These are joined together 
at the top with end-lap joints and nailed 
to the sides. Fill all nail holes with a 
plastic composition wood and sand 
smooth. 

Make the feet from blocks of wood 2 
in. thick. One of the illustrations shows 
the cuts made on the saw when start- 
ing to shape these. They are chiseled 
to shape with a large gouge, then mi- 
tered where they are joined at the 
front, and finally cut to shape on the 
band saw. Put glue on the miters and 
fasten the pieces together with corru- 
gated fasteners as shown in the photo- 
graph of the bottom assembly. This il- 
lustration also makes clear how the 
back feet are fastened together 


and the door latch is also of this ma- 
terial, designed to match, 

The back of the dresser comes 
down flush with the floor as indicat- 
ed in the side view below. A rabbet 
is cut in the back of each of the rear 
legs. This is clearly shown in the 
photograph of the bottom on the op- 
posite page. 

In the bookcase illustrated, se- 
lected knotty white pine was used. 
A few solid knots in the wood lend 
character and charm to the piece, 
but too many make the wood diffi- 
cult to work. A very light trans- 
parent stain should be used so as 
not to hide the beauty of the figure 
in the wood. Of course, the entire 
dresser must be thoroughly sand- 
papered before finishing. 


and how the feet are attached 
to the cabinet. 
The molding may be made 


on the shaper, or a similar 
molding may be purchased. 
The crown molding should be 
made by the same method 
shown for making the feet, and 
it must be cut by placing it in 
the miter box at a 30-60-deg. 
angle when cutting the miters. 

Make the doors as in the 
construction detail. The X- 
strips and molding are bradded 
to the panel. The doors are 
fastened to the frame with 
wrought-iron butterfly hinges, 


Mortising the door stiles. The 
diagonal strips and molding of the 
doors are bradded to the panels 


By 
is 
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Front and side views of the assembled bookcase, and details of the moldings, feet, doors, and other 
parts. The three decorative scroll-sawed pieces are fastened at the corners with end-lap joints 
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inden Friendship Necklace 


OME friend of yours might enjoy 

wearing an Indian friendship neck- 
lace similar to the one shown. It bears 
a charm for each of the seven days of 
the week, and each charm conveys a 
message of friendship. 

The only materials necessary are a 
part of a deer antler and a large-link sil- 
ver chain with seven jump links. The 
chain and jump links may be purchased 
CCP AOE mieed § through a jeweler, or a second-hand 

eke : chain may be obtained in a pawn shop. 
o> << *R O 9 JZ » An expert metal worker may even wish 
to make his own chain from silver wire 
§ XK Soe 0 FP 
eer. eer 


The charms are sawed with a fine- 
Suitable Indian Picture Writings 


tooth hack saw from the butt end of an 
antler. Only an inch or so will be needed 
Chain with deerhorn charms, and some to make the seven charms. Such a smal. 
symbols from which to make a selection | part is removed from an antler that it j 

will not destroy its value as an ornament 
or as a prized memento of a hunt. 

The antler is held in a vise for sawing. 
If the sections are cut on a slight diag- 
onal, they will be more attractive. Re- 
move the saw-tooth marks from the disks 
with files and fine sandpaper. For attach- 
ing the charms to the chain, drill %-in. 
holes. t 

The Indian picture writings or sym- 
bols are first placed on the charms with 
a lead pencil. They are then engraved 
with the pointed blade of a penknife or 
other sharp-pointed instrument. Finally, 
trace around the designs with a sharp- 
pointed pen and ink.—GEORGE A. SMITH. 


The necklace is an 
original, decorati 
of costume 
jewelry. At right, 
engraving symbols 
with a knife point 


Camera Tripod Fitted with Snowshoes 


For filming winter sport events, a tri- 
pod may be used successfully on snow by 
equipping it with small, slip-on snow- 
shoes. They make it possible to use a 
telephoto lens without a trace of un- 
steadiness, 

Two straps of good leather about % 
in, wide and 5 in. long are crossed and 
riveted or sewed to a steel ring about 3 
in. in diameter, as shown. A hole some- 
what smaller than the tripod point is 
punched in the middle where the straps 
intersect. From this hole is cut a small 
slit about 4 in. long to allow the point 
of the tripod to be slipped through with 
ease.—MARTIN G. WINTERTON. 


a nl : 


Slot in Gong Changes 
Tone of Doorbell 


IF MORE than one doorbell is used 
in a house or apartment, it is de- 
sirable to have bells of different 
tones to enable one to distinguish 
readily the difference between the 
front and the rear door. If two 


Spring Clothespin Holds 
Milk Ticket on Bottle 


WHERE milk tick- 
ets of cardboard are 
used and whenever it 
is necessary to leave 
a note, a convenient 


holder can be devised bells of dissimilar type are not 
from a discarded available, or if you happen to have 
spring clothespin and two bells on hand of the same tone, 


a leather thong as il- 
lustrated. This elim- 
inates the trouble of 
removing a ticket 
from a wet bottle and , 

thedangerthatanote Fach tripod ne 


may blow away.— with two crossed 
JAMES MCQUEENY. leather straps 


one of them can be placed in the 
vise or over the edge of the bench 
and a cut made in the gong with 
a hack saw. This will lower the 
tone: the longer the cut, the lower 
the tone. You can determine the 
exact length of the cut by experi- 
menting. 
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Waterproof Cover Keeps 
Cellar Entrance Dry 


UTSIDE cellar en- 
trances of the 
type illustrated may be 
rendered weather-tight, 
even in violent rain- 
storms, by providing a 
cover of waterproof 
cloth. Hem one end and 
insert a length of gal- 
vanized pipe. The weight 
of the pipe keeps the 
cover tight and prevents 
the wind from blowing 
it off. The upper end of 
the cover is fastened 
down permanently with 
a wooden strip. 

The same idea is use- 
ful in camping and oth- 
er outdoor work. A 
portable cover is made 
with two lengths of pipe, 
one at each end, This 
can be thrown over sup- : , 
plies, food, or any equipment that must cover is rolled smoothly on one of the 
be kept dry, and no time need be lost _ pipes and stored away in any convenient 
lashing it down. When not in use, the place.—B. B. 


Cat Climbs a Lattice 
to Get Her Food 


A HANDY way to feed a cat is to put 
a window box outside a kitchen window 
and nail a lattice to the wall so that the 
cat can ‘climb up without marring the 
wall or getting it muddy. All that is 
necessary is to raise the window or un- 
hook the screen and set the food in the 
box. The cat will quickly learn to be 
there at the right time. This saves a 
lot of steps—CLEMENT W. RICKMAN. 


Celluloid and Cheesecloth Form Durable Finish 


Rule Props up a Flash Light 

IN EMERGENCY repair jobs at night, a pocket 
flash. light is often the only available illumination, 
When the light must be thrown upwards at an 
angle, as is often the case, it can be propped up 
on a two-foot rule as shown, a wrench or other 
light weight being used to hold down the rule- 
joint end. The hinges must be quite stiff.—F. B. 


with a razor blade and 
straightedge. Do not let 
any seams come ex- 
actly along the corners 
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Trimming cheesecloth 


SMALL articles, such as boxes and carrying 
cases, that are subjected to considerable 
wear, can easily be given a very durable fin- 
ish resembling artificial leather. 

Place small scraps of celluloid such as old 
celluloid combs and toothbrush handles in a 
jar or can, pour a little lacquer reducer or 
thinner. over them, cover and allow to stand 
overnight. Stir well and add more reducer 
until the mixture is uniform and has the con- 
sistency of heavy lacquer. 

After sandpapering the article to be fin- 
ished, quickly brush a heavy, even coating of 
the celluloid solution on one surface. While 
this coat is wet, apply a piece of cheesecloth, 
pressing it down smoothly. Cover all sur- 


faces in this manner, making the seams 
by laying the two edges together. 

Allow the piece to dry overnight. 
Sandpaper, dust off, and apply about 
three coats of lacquer enamel, allow- 
ing each coat to dry several hours be- 
fore applying the next. 

The finished surface will resist wear 
and does not chip even under repeated 
hammer blows.—ROLLIN H. WAMPLER. 


When lacquered, the 
box will withstand 
extreme wear with- 
‘out cracks or marks 


The celluloid so- 
lution is brushed 
‘on one surface at 


— a time and then 

r quickly covered 

a, 4 with cheesecloth 

“EXPERT CRAFTSMEN PLANNED OUR BLUEPRINTS FOR YOU. SEE PAGE 114. 95 


They Slice Steel Like Cheese 


CUT-OFF ABRASIVE WHEELS...The 


uses in the 


machine shop and for various building operations 


By HECTOR J. CHAMBERLAND 


'T WAS no strange occurrence only a 
few years ago to see a machinist or 
toolmaker standing by the power 
hack saw waiting for a piece to drop 

off the bar, but not today in the busy 

shop. If the material is within reason- 
able size, the operator resorts to the 
cut-off wheel, which is very speedy. 

Why such cutting per- 
formance with abrasive 
wheels? The answer is 
very simple: the cut-off 
wheel has thousands of 
sharp points, and every one 
actually cuts. Plumbers, 
sheet-metalworkers, steam 
fitters, roofers, side-wall 
applicators, tile and artifi- 
cial stone cutters, carpen- 
ters, and numerous other 
craftsmen have found this 
new method of cutting eco- 
nomical, convenient, and 
precise. 

Cut-off wheels are in- 
tended to be operated at a 
much higher speed than 
regular grinding wheels. 
This is made possible by 
three general types of 
bond—shellac, rubber, and 
synthetic resin or resinoid. 
The abrasives are, of course, aluminum 
oxide and silicon carbide. The wheels 
are made in various grains, grades, 
and structures. The term “structure” 
refers to the spacing of the grains. 


Fig, 3. A high-speed type of grinder cutting square bar stock 
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Fig. | (at right). Cutting 
tubing in the plant of a man- 
ufacturer of refrigerators. 
The wheel, which is of 16-in. 
size, is used with a coolant 


Fig. 2 (below). Removing the 
end of a chipped drill point 
preparatory to resharpening 


The introduction of synthetic resin as 

a bonding agent has made possible an 
increase in speed from 9,000 to 16,000 
surface feet a minute, wheels 16 in. in 
diameter and 4 -in. face representing the 
practical maximum di- 


mensions. Credit is 
due to rubber, how- 
ever, for making cut- 
off wheels as thin as 
.005 in. These are used 
for slotting gold and 
iridium pen points. 
The shellac-bonded 
wheel is rather soft, 
and while it is still 
used for some tool- 
room work, it is given 
the preference for cut- 
ting steel for micro- 
scopic examination 
and the like. 


The equipment used in connection with 
cut-off wheels is of three classifications: 
Specially designed machines of the high- 
speed types; the conventional pedestal 
and bench grinders, usually rebuilt for 
this purpose; and portable type grinders. 
In addition, many makeshift or revamped 
machines are extensively used. Except 
for the first classification, the equipment 
falls in the so-called low-speed group. 

Up to the present, the maximum di- 
ameter that can be cut most economi- 
cally is 2 in. for solid stock and 4 in. for 
tubing. This includes all kinds of steels 
and the toughest alloys. For plate 
stock, the width of cut depends on 
which is the cheapest—the cut-off wheel 
or flame cutting. 

Figure 1 is a high-speed machine on 
a continual run of tubing. It uses a 
coolant and a wheel of 16-in. original 
diameter. When the wheel has worn to 
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Fig. 4. A portable unit is used with a special fixture on 


the job for cutting tile to be used in buil 


14 in., it has lost surface speed efficiency 
and is then used on. low-speed equip- 
ment. 

The cut-off grinder in Fig. 3 is also 
of the high-speed type. Providing a 
well-constructed spindle is available, its 
construction presents no problem to any 
machine shop. Such a machine can be 
made to use a wheel of 12-in. maximum 
diameter, operating at the previously 


mentioned 16,000 maximum s.f.p.m. © 


‘When the wheel has worn to 10 in., it is 
suitable for toolroom cutting operations. 

To this class of cut-off grinders can 
be added the submerged type shown in 
Fig. 5, where the cutting section of the 
wheel and the work are entirely under 


water. The machine is 
used for cutting very 
thin-walled copper tub- 
ing and the like, plas- 
tics, and glass tubing or 
rod, where the least 
heat must be generated 
and chipping avoided. 
In the latter case, a minimum amount 
of pressure and a speed of about 8,000 
s.f.p.m. are recommended. The wheel- 
guard side plate in Fig 5 has been re- 
moved to permit a clear view. 

In Fig. 7 is the first illustration of a 
low-speed cut-off machine. As a gen- 
eral rule no coolant is used. This ma- 
chine is frequently built from scrap 
machine parts. A 1-h.p. electrical 
bench grinder, if available, will sim- 
plify matters and make the cost quite 
low. The material being cut in this 
case is 3%4-in. boiler tubing. Imagine 
the time this piece of equipment can 
save a master plumber and steam fitter 
or a sheet-metal contractor, The maxi- 


ing construction 


Coil Spring Improves Clutch Handle 


TO PREVENT the split type of clutch 
handle on screw machines from falling 
by its own weight into high or low speed 
and to keep the handle where one wants 
it, insert about two turns of a coil 
spring behind the clutch handle. The 
spring, if drawn up fairly tight and 
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held fast by the nut on the clutch 
handle, creates enough tension to hold 
the handle, yet allows it to operate eas- 
ily. Suitable springs made from 3/16- 
in. wire and of a size to fit over the 
clutch shaft can be purchased at hard- 
ware or machinery stores—O. R. S. 


STEEL SPRING 
3g DIA. 


The clutch handles of o 
number of screw machines 
were prevented from fall- 
ing by their own weight 
simply by adding a spring 


Fig. 5. Thin-walled copper tubing, plastics, and glass tubes or rods are 
often cut while submerged under water to avoid heating and chipping. 
Fig. 6 (in circle). Cutting molded plastic on saw-table type of machine 


mum wheel diameter used for this kind 
of work is 12 in, at a maximum surface 
speed of 12,000 s.f.p.m. 

Although space does not permit more 
than a passing mention of cut-off wheels 
in toolroom practice, it isn’t fair to 
skip this end of it entirely for it was 
here where they were originally intro- 
duced. One of their first operations was 
cutting the.end of a chipped drill point 
to resharpen it as in Fig 2. Their effi- 
ciency was soon recognized for cut- 
ting similar hardened items such as 
tool-bit stock, broken end mills, worn 
plug gages, and punches. Today, with 
improvised guards, wheels of 9 and 10 
in, diameter and 3/32 or \%4-in. face are 
regularly used for cutting off, recessing, 
grooving, salvaging, sharpening, and 
countless other operations. Wheels 8 


by 1/16 in, are (Continued on 


Acid Container Made 
from a Rubber Ball 


AcID-PROOF and practically indestruct- 
ible, one half of a good-sized soft rub- 
ber ball or of a bulb from a syringe or 
hydrometer makes a useful container 
for soldering liquids. A wood block 
with a hole bored in it will be needed 
to keep the half ball upright in most 
eases. The one illustrated, however, 
was cut from an old battery-filling 
syringe and, being flat on the bottom, 
requires no support. After the job is 
done, it is easy to return the fluid to 
the bottle merely by squeezing one side 
of the ball into a narrow lip.—W. C. W. 
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Oxyacetylene 
Cutting Torch 


LTHOUGH seldom covered in text- 
books, it is the use of the oxy- 
acetylene torch in cutting thin 

steel plates from 1/16 to ¥% in. that is 
of most interest to the small-shop me- 
chanic. 

The operation is like this: A piece of 
steel or iron (cast iron excepted) is 
heated by the preheating jets of the 
torch to a temperature at which the 
iron will combine with oxygen and burn. 
A high-pressure jet of pure oxygen is 
then directed onto the heated metal and 
at once causes that part of the iron in 
contact with the oxygen to burn away. 
This is continued until a definite cut is 
made in the desired place. This applies 
to all rolled iron and steel and steel 
castings, but not cast iron or high-car- 
bon or spring steel, which will be cov- 
ered in one of several articles to follow 
on oxyacetylene work. 

There are some points always stressed 
by the makers of oxyacetylene equip- 
ment, and these deserve even more con- 


Bench anvil cut from railway rail. 
Hardly any grinding was required 


The oxyacetylene torch needs care to insure the 
best results. Never stand immediately in front 
or behind a regulator while you are turning it on 


Correct position of the torch when starting 
to make a cut through a piece of steel plate 


sideration than they are given: 

1. Never use on the oxygen line a 
hose that has ever been used for any 
other purpose whatsoever. 

2. Never lower the working pressure 
on your regulator unless the service 
valve on your torch, supplied by that 
regulator, is open or the gas shut off 
and the hose drained. 

3. Never use oil of any nature around 
any part of your welding equipment. 


Cotter Puller Carried on Key Ring 


In REPAIR and inspection work, 


If you must lubricate some part, use 
pure high-grade white soap softened 
with water. It is safe. 

4. Never stand directly in front or 
behind a regulator while turning it on. 

5. If your torch back-fires, that is, 
burns back in the mixing chamber, shut 
the oxygen valve on the torch off first, 
and do it at once. 

6. If the oxygen hose ignites and 
bursts, grab it between the break and 


the regulator and make a sharp, tight 
kink in it; then shut off the tank valve 
and destroy every bit of the hose in- 
volved. 

7. Whenever practicable while cut- 
ting or welding, have a bucket of water 
handy in which to cool the torch when 
it becomes overheated. This will add 
years to the life of your torches. 

8. Be sure all connections are abso- 
lutely tight —W. C. CHENEY, 


many small spring cotters are encoun- 
tered which are so located as to be 
difficult to withdraw. I carry a small 
hook on my key ring for pulling them 
and find frequent use for it. The hook 
was originally the retaining hook of 
a common auto-radiator shield fas- 
tener, the wire of which is tough and 
strong enough to stand the strain of 
pulling.—F. B. 


Filing Block Studded 
with Rubber Tacks 


For many odd, unhandy jobs of 
pointing and dressing small parts 
with the file, the device at the 
right is useful. A number of rub- 
ber-headed tacks are driven into 
both ends of a discarded wrap- 
ping-paper core roll or any similar 
piece of hardwood so that it is 
easy to hold small round objects 


Heat Gun Makes Taps and 
Reamers Cut Oversize 


A CONVENIENT method of making a tap or 
a reamer cut slightly oversize is to heat the 
tool with the shop heat gun. The tap should 
be clamped in its holder or the reamer in its 
socket ready for use as soon as the heating 
is completed. The heating may be continued 
during the cutting operation if necessary. 
This is superior to the hot-water method of 
making the tool oversize, and the tool does 


of various diameters. Il 
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not have to be dried afterwards.—W. C. 
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Periscopic Mirrors 
Remove Blind Spot 


Two ordinary rear-vision mirrors 
mounted on the dash and at the top of 
the windshield on my car serve to re- 
duce the “blind spot” beyond the hood 
by many square feet. In effect a peri- 
scope, the mirrors show up objects that 
ordinarily cannot be seen from the 


Two mirrors, mounted 
as at the left, show 
the driver the part 
of the road hidden 
by the car hood. The 
oval illustrates the 
crea brought in view 


driver’s seat. They enable me to see if 
children are playing in front of the car 
when I am about to start off. On the 
highway, they show exactly where the 
shoulder of the pavement begins, a val- 
uable aid when driving on narrow roads. 
—L. J. L. 


Rubber Strip Keeps Robe in Place 


KEEPING the car robe from slipping 
off the hanger rail is accomplished easily 
by cutting a rubber strip from an old 
inner tube and providing a slit near 
each end. In use, the strip is simply 
looped over the hanger rail as indica- 
ted in the drawing reproduced at the 
right. This holds the robe or rug in 
place, and yet allows it to be both 
quickly and easily removed when it is 
needed.—A. H. W. 


Carpet Hung in Garage 
Sweeps Snow off Car 


A PIECE of old carpet, the heavier the 
better, suspended from the top of the 
garage-door frame so that it just touches 
the roof of the car as it is driven in, is 
an excellent device for cleaning off snow 
that collects on the car roof during a 
snow storm.—A. H. W. 
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IF AN electric cigar lighter is fastened 
to the guard of your vacuum or battery 
driven car fan, the fan will do a much 
more efficient job of defrosting the 
windshield. Mounted as in the illustra- 
tions at the right, the lighter serves to 
warm the air circulated by the fan. A 
short machine screw, with its round 
head set in a hole tapped in the end of 
the heater provides the means for con- 
necting the unit into the car’s battery 
circuit. The heater also helps to keep a 
driver's hands warm.—W. C. W. 


Helpful Hints 


FOR 


Motorists 


la— 46 HAND~ 


A 
rluncer 
\SsTANDARD 


VALVE 
STEM 


FORE 


Outside Valve for Spare 
Is Easily Installed 


TO ELIMINATE the necessity of open- 
ing the luggage compartment on my car 
to check the spare-tire pressure, I in- 
stalled the homemade device shown 
above, that has a handy valve extending 
from the rear of the car body. I lined an 
old tire-pump hose with pure-rubber 
tubing bought at a surgical-supply store, 
and connected one end to the tire, the 
other to the cut-down valve of an old 
tube, bolted through the body metal.— 
J.R. G. 


How lighter is installed 


Homemade Gun for Refilling Shock Absorbers 


FINGER LOOP 
BEND TO THIS 
CUT HERE way 
AFTER <i} 
Wuen usine | Are 


PUMP WiTH 
PICKLE JAR 
REMOVE 


PICKLE OR 
OLIVE JAR 


A pickle bottle can be 
substituted for pump 
container, if desired 


A HANDY device that makes it easier 
to refill hydraulic shock absorbers, 
usually mounted in inaccessible places 
under the chassis, can be made from 
an old insect spray gun of the type 
operated by one finger. Bend the tube as 
indicated at the left, and saw off the 
tip. Fill the container with the fluid and 
remove the plug in the shock absorber. 
When the tube is inserted in the hole, it 
is only necessary to move the container 
up and down to inject the fluid, the 
altered insect-spray head serving as a 
pump.—J. B. 
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Crime-Detection Tests 


\ ABSORBENT 


RUBBER , COTTON & 


BLOWING. 
TUBE 


CALCIUM 


CHLORIDE 
LUMPS 


ABSORBENT, 
COTTON 


\ODINE VAPOR f 


You can develop latent or invisible’ finger- 
prints on paper by the use of an iodine-vapor 
"gun" made from an ordinary chemical drying 
tube as shown at the left, or from a test tube 


(obits By 

CRYSTALS RAYMO N D 
B. 

WAILES 


ORYING 
TUBE 


ORE and more, these days, we 

are hearing of the brilliant 

work of skilled chemists in 

clearing up baffling police 
mysteries. Tiny spots of blood, a few 
grains of dust in a suspect's trousers 
cuffs, burned writing that a crook has 
sought to destroy, yield their secrets to 
the test tube—and forge an alibi-proof 
chain of evidence to link the culprit to 
his crime. 

Surely, you may suppose, chemical 
tests like these must be extremely dif- 
ficult, and require complicated and ex- 
pensive apparatus. It may surprise you 
to know that even an amateur chemist 
with the simplest of equipment can en- 
joy the thrill of duplicating many of 
them. Your own home laboratory will 
provide all you need to develop finger- 
prints and writing on charred paper, 
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A reagent made by dissolving 
silver nitrate crystals and 
nitric acid in water will 
discolor a counterfeit half 
doliar or quarter. At right, 
holding a piece of charred 
paper in cher fumes to 
restore the 


SIMPLE EXPERIMENTS SHOW 
HOW POLICE EXPERTS FIND 
FINGERPRINTS, IDENTIFY 
BLOOD, AND SPOT BAD COINS 


and to detect bloodstains, counterfeit coins, and 
other clues of the type that may play a crucial 
part in an important criminal trial. 

Imagine that a notorious gangster, intending to 
destroy a damaging document, has consigned it to 
the flames of a fireplace—and only the charred re- 
mains are found. Couid you restore the original 
writing? Suppose you try it and see. Write a few 
words upon a sheet of paper with pen and ink, 
touch a match to it, and let it burn to a crisp. 
Then hold one of the charred fragments over the 
fumes arising from a dish in which you have 
placed a small amount of hydrochloric acid mixed 
with potassium sulphocyanide (also known as po- 
tassium thiocyanate). If your ink was of a widely 
used type that reacts with these fumes, the writing 
will magically reappear upon the ashes of the 
paper. 

Iron chemicals, employed in many familiar 
brands of ink, leave in burned paper traces that 
readily respond to chemical detection. Other com- 
mon ingredients of ink include dyes and preserva- 
tives. Not all manufacturers use the same chemi- 
cals, and a sleuth may have to experiment with 
various different ways of developing the writing. 
Instead of the test just described, for example, you 
can try exposing the ashes to the vapor of am- 
monium sulphide solution, made by bubbling hy- 
drogen sulphide gas through ammonium hydroxide 
until the solution no longer smells of ammonia, An- 
other trick of the chemical detective is 
to press a charred document in contact 
with an unexposed photographic plate 
and leave it in the dark for several 
weeks. When the plate is developed, 
the original writing is likely to appear 
upon it, as a result of the chemical ac- 
tion of the ink upon the photographic 
emulsion. 

Developing “latent” or invisible fin- 
gerprints offers another opportunity for 
you to exhibit your skill as a chemical 
sleuth. One of the methods that pro- 
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for the Amateur Chemist 


fessionals use to render fingerprints vis- 
ible, so that they may be photographed 
or otherwise recorded, is to “shoot” 
them with a device called an iodine- 
vapor pistol. You can readily make one 
for yourself from an ordinary chemical 
drying tube, also known as a calcium 
chloride tube. If you do not happen to 
have such a tube, a large test tube will 
serve, after you have cut off the closed 
end and fitted one of the ends with a 
cork carrying a short length of glass 
tubing. To this tubing, or to the small 
end of the calcium chloride tube, attach 
a piece of rubber tubing, which you will 
use as a mouthpiece for blowing. 

The tube may now be filled with the 
necessary materials. Starting from the 
end into which you will blow, insert, in 
the following order, a little wad of ab- 
sorbent cotton, enough granular cal- 
cium chloride to fill the tube to with- 
in one inch of the open end, a second 
cotton wad, a thin layer of iodine crys- 
tals or solid iodine, and a third wad of 
absorbent cotton. 

To test your iodine-vapor pistol, rub 
your forefinger along your nose—the 
best place to collect traces of the se- 
bum, or slight oiliness characteristic of 
human skin—and then press the finger 
upon a sheet of white paper. No visi- 
ble mark will be left, if your face is 
clean, Now blow gently through your 
iodine-vapor pistol upon the spot, hold- 
ing the open end half an inch or so 
from the paper. Soon the fingerprint 


DRYING. 


TUBE PAPER, WET 


WITH WEAK 


ACID, ZINC, AND 
SUSPECTED SOLUTION 


This simple experiment 
demonstrates the prin- 
ciple on which toxicol- 
ogists test vital organs 
for traces of arsenic 
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will be plainly seen. After trying this 
out a few times, you will find it enter- 
taining to use your iodine-vapor pistol 
for detecting fingerprints upon enve- 
lopes received in the mail. Ordinary 
fingerprints will be fainter than your 
“artificial” prints, because the tips of 
the fingers normally secrete less of the 
oily substance than the skin of the face 
or scalp, but may nevertheless be de- 
tected with the pistol. 

The chemistry of the process is al- 
most as simple as the pistol itself. Its 
granules of calcium chloride absorb wa- 
ter vapor from the breath, and become 
warm in doing so. Your breath, al- 
ready warm, is therefore further heated 
by the time it reaches the iodine crys- 
tals. These are vaporized and the iodine 
vapor, in turn, reacts with the sebum 
transferred to the paper from the ridges 
of your finger. The iodine will also at- 
tack the cotton in time, so it should be 
removed after your experiments and 
kept separately in a small, glass-stop- 
pered bottle if the pistol is to be used 


IDENTIFYING BLOOD 


With an easily pre- 
pared reagent, you 
can find whether 
spots or stains con- 
tain blood. If blood 
is present, the stain 
will glow in the dark 


7” A CHEMICAL TRAP. To catch petty 


again at a later date. Meanwhile, air 
must be excluded from the calcium 
chloride by tightly stoppering it, or it 
will absorb so much water from the at- 
mosphere that it will become liquid and 
useless for your pistol. 

Dusting fingerprints with Victoria 
blue, a blue dye, or with “gray pow- 
der,” a mixture of chalk and mercury, 
are other methods used to make them 
visible. Sometimes, instead, scientific 
detectives expose the prints to the va- 
pors of warmed Fleming's reagent, or 
to contact with the liquid reagent it- 
self. You can prepare Fleming’s re- 
agent by mixing together thirty cubic 
centimeters of a one-percent solution 
of chromic acid anhydride (red crys- 
tals) in water, eight cubic -entimeters 
of a two-percent solution of osmic acid 
(osmic anhydride) in water, and two 
cubic centimeters of glacial (100-per- 
cent strong) acetic acid. When this re- 
agent interacts with the substance left 
by the fingers, brown-colored reaction 
products (Continued on page 134) 


pilferers, dust the handles of drawers 
and cupboards with a ‘srilliantly colored 
powdered dye as shown above. The cul- 
prit will be caught red- (or blue-) handed 
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MORTON C. WALLING 


BSOLUTELY all wool,” the sales- 

man declares, displaying a 

suit. You finger the material 

and nod vaguely. The pattern 

and the cut appeal to you, so you buy 

the suit, greatly pleased with yourself 
for getting a bargain. 

Perhaps the salesman is telling the 
truth. On the other hand, his natural 
anxiety to make a sale may have be- 
trayed him into a slight exaggeration. 
You may notice, when you start wear- 
ing the suit, that it holds a crease for 
only a few hours after being pressed. 
The rest of the time, it looks as though 
you had been making it do double duty 
as pajamas. Gradually the idea dawns 


To prepare a piece of cloth for 
examination, first tease out 
individuc! threads and fibers 
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Adding xylol, water, or other 
liquids often makes fibers more 
transparent, improving = 


gas 
Bai 


Samples of cloth bein 


ity of thread size ond spacing. 


fied. Note their 


on you that there is something wrong. 

And that’s where your microscope 
comes in. Snip a piece of excess cloth 
from one of the cuffs of the trousers, 
and lay it on a slide. With the instru- 
ment set for fifty diameters, you will 
see a network of threads spaced sur- 
prisingly far apart. However, a general 


Nuoreacape 


checked for uniform- 
Photomicro- 
graphs at right, above, show fibers of si 
wool, and linen as they appear when mag 
distinguishing qualities 


For staining, textile dyes or 
standard microscope stains will 
be found to serve the purpoze 


Ger THE Goops 
ON FABRICS 


WITH YOUR 


inspection of the cloth in this way will 
tell you little. To get the real low-down 
on the fabric, you must tease a few 
threads out of the sample with a pair of 
dissecting needles and separate some of 
them into their individual fibers. 

Lay a clean cover glass over the 
threads and examine them at a higher 


Finished slides should be la- 
beled neatly and filed away for 
future reference and comparison 
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magnification than you used for the 
sample of cloth. Add water or 
xylol to increase their transpar- 
ency. Probably you will see two 
different kinds of fibers, one cylin- 
drical in shape with a scaly sur- 
face, the other resembling a fiat, 
twisted ribbon. If you do, your 
worst suspicions regarding the suit 
are justified. The scaly, cylindrical 
fibers are wool, the twisted, ribbon- 
like ones cotton. 

Identifying textile fibers is one 
of the most fascinating things you 
can do with a microscope. It be- 
comes a simple matter, after a little 
experience, to distinguish cotton from 
wool, wool from linen, linen from silk, 
and silk from the various rayons. It is 
but a step farther to become familiar 
with a wide variety of other textile 
fabrics. 

Examination of fabric construction 
is another important operation. With 
the familiar “linen tester,” a simple 
microscope whose stand is equipped 
with a scale, the number of threads to 
the inch in a sample of goods can be 
determined accurately, and major im- 
perfections discovered. At the higher 
magnifications given by a compound 
microscope, much more can be learned 
about uniformity of weave, variations 
in thread size, and damaged fibers and 
threads. 

At magnifications high enough to 
reveal details of the individual fibers, 


Cotton fibers, showing the characteristic 
resemblance to flat, twisted ribbons. In 
the lower picture, xylol has been applied 


various things affecting the quality of 
a material can be seen. Thus, the fibers 
may show numerous breaks and frac- 
tures, as a result of careless processing. 
When the material is composed of two 
or more kinds of fibers, the relative 
amounts can be estimated closely with 
the microscope, or separated and 
weighed for more exact determination. 
Dye action can be examined with the 


microscope. Thus it may be discovered 
that a certain woolen material takes 
dye poorly because the interior tissues, 
called medullary canals, in the indi- 
vidual fibers, are closed. 

The technique of making microscopic 
examinations of textiles is not at all 
difficult. In fact, cloth is one of the 
best materials for the beginner to use 

in becoming familiar with the han- 
dling of his microscope. It requires 
but a few seconds to cut a piece of 
fabric to the size of your little finger 
nail, lay it on a clean slide, and start 
examining it at any convenient 
magnification. 

It is wise to examine each textile 
specimen in both dry and wet 
mounts. A dry mount is made simply 
by placing a specimen of cloth on a 

clean slide. It may be desirable to lay 
a cover glass or another slide over it, to 
hold it flat and in position. Always 
tease out several threads at one edge, 
and tear them apart to reveal the indi- 
vidual fibers, when you intend to ex- 
amine the detailed structure of the 
specimen. 

After you have studied the specimen 
in its dry state, try wetting it with 
water. Simply place a drop or two of 
water at the edge of the cover glass, 
and let it soak into the piece. Use 
enough water to eliminate air bubbles, 
but not enough to make the cover glass 
float. You will note that the cloth ap- 
pears more (Continued on page 131) 


'O GET the most out of 


Know Your Instrument 


books and articles on micro- 
scopes, you should be familiar 
with the language of the sub- 
ject. Thus, when somebody 
speaks of the “ocular,” you 
will know that he means the 
lens or system of lenses at the 
top of the microscope tube, to 
which you place your eye 
when you look through the in- 
strument. The ocular also is 
known as the eyepiece. Other 
important parts of a com- 
pound microscope are: 

Objective—the lens or sys- 
tem of lenses at the lower 
end of the body tube, directly 
above the object. 

Body tube—the metal tube 
that acts as a support for 
objective and eyepiece lenses, 
and forms a light-tight hous- 
ing for them. 

Revolving nosepiece—a disk- 
shape attachment at the low- 
er end of the body tube, into 
which the objectives screw. 
Pivoted, it revolves to bring 
objectives into position. 

Base—the casting, usually 
shaped somewhat like a two- 
toed bird's foot, that rests on 
the desk or table top and acts 
as a support for the rest of 
the instrument. 

Arm—this is the rigid mem- 
ber that is pivoted to the base, 
and to which are fastened the 
various other parts. 


Inclination joint (pivot)—- 
the joint between arm and 
base, which permits the mi- 
croscope to be broken over 
at an angle for more com- 
fortable observing. 

Pillar—this is a projection 
from the base, to which the 
arm is pivoted. The pillar and 
the part of the arm nearest it 
resemble a hinge assembly. 

Stage—the platform, with a 
hole in the center, on which 
glass slides are laid. 

Substage—the assembly of 
accessories beneath the stage, 
including the substage con- 
denser (Abbe condenser), iris 
diaphragm for controlling the 
diameter of the light beam 
reaching the object, and a 
mirror for reflecting light up 
to the object. 

Substage condenser—a sys- 
tem of lenses designed so that 
they concentrate a beam of 
light on the object. 

‘Spring clips—two flat pieces 
of springy metal, pivoted at 
one end, for holding the slide 
in position on the stage. 

Coarse-adjustment knob—a 
knurled knob by which rough 
focusing is done; it produces 
considerable body-tube move- 
ment at each revolution. 

Fine-adjustment knob—a 
vernier knob that produces 
only slight movement of the 
body tube at each revolution. 


REVOLVING 
NOSEPIECE 


SUBSTAGE~ 


CONDENSER - 


Zz 
DIAPHRAGM 
CONTROL 


MIBEOR—— 


u, EYEPIECE | 


COARSE 
ADJUSTMENT 


ADJuU 
a 


OSTMENT 


IF vor 


SLOT FOR 
DARK-FIELD 
STOP 
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FIVE STUNTS FOR THE 
Home Experimenter 


Stunt Demonstrates Lever Action 


PLACE two ink bottles of similar weight on a table and 
use a ruler as a lever, as illustrated below. When the ruler 
is moved as indicated by the arrow, the bottle at the end of 
the ruler will remain stationary, and the other will move. 
You can figure out the cause for yourself by considering 
each bottle in turn as fixed, and acting as a pivot. The force 
against one is four times the force exerted by the hand, 
while against the other it is only three times the force 


Artificial Rainbow Shows 
How Real Ones Are Made 


‘TO SEE how rainbows are formed, you can pro- 
duce one on your living-room table. Set up a 
lamp to throw a strong beam of light through 
a hole in a screen as seen at the left. Fill a 
small flask or clear lamp bulb with water, to 
represent a huge raindrop, and hold it in the 
beam of light in front of the screen. The light 
entering the water will be refracted and re- 
flected to form a beautiful circular rainbow on 
the screen. The colors of the spectrum will ap- 
pear in their proper order, with violet on the 
outside of the ring, as seen in the rainbows of 
nature. 


didec: eeaae — Glass Transmits Light, but Not Heat 


WHEN you hold your hand near the base of a hot electric 
iron, you can feel the invisible heat radiations distinctly. 
However, if you interpose a piece of ordinary window glass 
between your hand and the iron, as shown in the photograph, 
the warmth is cut off. The reason is that heat rays, while 
generally similar to light rays, are composed of longer waves. 
Glass transmits the waves of light, but allows only a little 


: ua 
abe Ea ae heat to pass through. 


Mirror and Models Make Mock Mirage 


ONE type of mirage, in which ships or other distant objects are 
seen apparently floating upside down in the sky, can be reproduced 
with the aid of a large mirror. The glass is supported, reflecting 
side down, a few inches above the surface of a table. It reflects the 
images of tiny model ships, just as layers of warm air far above 
the earth sometimes reflect distant scenes. 
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Crushing Sugar Produces Light 


In A dark room, grind a pinch of ordinary sugar . 
between two pieces of glass and you will see it glow 
momentarily with a faint light whenever pressure is 
applied. The crushing force sets the electrons, or tiny 
electrified particles, vibrating in the sugar, causing 


them to send out light waves. 
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KIT OF IDEAS FOR 
Radio Fans 


LTHOUGH little larger than an ordinary portable-typewrit- 
A er case, the compact electric phonograph shown at the 
left contains a built-in three-tube amplifier and a six-inch 
dynamic-speaker unit. Capable of playing either ten or 
twelve-inch records, the machine utilizes a crystal pick-up, 
measures only 7% by 11 by 18 inches, and weighs but eight- 
een pounds. 


New Regeneration-Control Unit 


This portable phonograph has a bui 


Handy Chassis Holder 
Aids In Repair Work 


DESIGNED to aid the radio builder, 
a novel chassis holder consisting of 
thirty-six wooden rods and bases, 
makes it possible to turn a radio 
chassis upside down on a workbench 
without danger of damaging delicate 
parts. Rods of appropriate length 
are selected, placed in their bases, 
and the chassis rested upon them so 
as to hold all parts above the bench 
top while repairs are being made. An 
extra base is provided for storing the 
rods according to size. 


Knock-Down Switches 
Have Many Uses 


SELECTOR switches now available in 
knock-down form can be assembled to 
fit any of the radio hobbyist’s needs by 
providing 204,156 different switching 
combinations. Low resistance and posi- 
tive contact are assured by contact 
clips having double jaws set at sharp 
angles to bite through accumulated dirt. 
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-in amplifier and dynamic speaker 


; = 


Odd-length rods support the set for repairs 


HAVING two sets of fixed 
plates instead of the con- 
ventional one, the novel var- 
iable condenser below pro- 
vides a new means of con- 
trolling regeneration and 
insures more stable oscilla- 
tion than can be had with 
the ordinary variable resis- 
tor or condenser. As in the 
diagram, one set of fixed 
* plates is connected to one 
side of the tickler coil, and 
the other to the plate. The 
movable plates are wired to 
the ground or chassis. The result is a 
continuous, variable by-passing effect 
in the output circuit. 


How the two sets of fixed plates are arranged 


Coloring Dial Lights 


DIAL lights can now be tinted any 
color desired. Kits available to set 
builders contain quick-drying liquid dye 
in a range of colors. 


Clock Gives Time for Any Part of the World 


KEEPING POSTED on time 
schedules of radio stations 
in any of twenty-four time 
zones around the globe is 
facilitated by a new elec- 
tric clock designed espe- 
cially for use by short- 
wave fans. Colored dials, 
plainly marked with stand- 
ard and Greenwich mean 
time scales, indicate the lo- 
cal standard time in twen- 
ty-four principal countries 
and cities, and a set of in- 
structions includes a chart 
for telling time in coun- 
tries not shown on the 
clock. 


Colored dials on clock aid DX fans who hunt foreign programs 


105 


The pillow radio forms a handy bed- 
side receiver. The speaker unit is 
built into a small sponge-rubber 
pillow as illustrated at the right 


CAUSE it allows the radio 

fan to listen to his favorite 

program in bed or in his fa- 
vorite arm chair without disturbing the 
rest of the family, this inexpensively 
built pillow radio will form a valuable 
addition to the radio equipment in any 
household. Operating on either alter- 
nating or direct current, it provides 
lent” reception that can be heard only 
by the user. 

As shown in the photographs, the 
outfit consists of two main parts—the 
speaker unit and the receiver. The re- 
ceiver circuit can be easily assembled 
from standard parts, and the speaker, 
a sponge-rubber pillow with a built-in 
reproducer, can be purchased for a few 
dollars from almost any large dealer in 
radio parts. 

Although only three tubes are em- 
ployed, the use of a combination power 
pentode and half-wave rectifier (12A7) 
provides the tuned radio-frequency cir- 
cuit with surprising sensitivity and vol- 
ume. In tests, made in a crowded east- 
ern city, the author was able to bring 
in stations more than two thousand 
miles away with good volume. 

In studying the diagram, you will 
note that an output transformer (T,) 
is used in the plate circuit of the 12A7 
output tube. This is essential in this 
type of receiver fcr two reasons: First, 
the pentode must be properly matched 
to the 2,060-chm speaker unit in the 
pillow; and second, high voltages must 
be confined to the set, and not be ai- 
lowed to flow through the eight-foot 
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Novel 


Pillow 


GIVES ‘SILENT’ 


output cord to the speaker in the pillow. 

The chassis, measuring nine inches in 
length, six inches in width, and two and 
one-half inches in height, can be cut 
easily from sheet aluminum. Three 
holes should be drilled in the front edge 
of the chassis and three in the rear. 
These serve to take the three control 
shafts, the speaker jack, the antenna, 
and the power cord. When mounting 
the jack, make sure that it is well in- 
sulated from the chassis with washers, 

The ganged tuning condenser (C,), 
the antenna coil (L,), the filter choke 
(Ch.), the output transformer (T,), 
and the three tubes should be mounted 
on the top face of the chassis, while the 
various smaller parts and the wiring 
can be placed on the underside. 
All wires passing through holes 
in the chassis should be protected 
with “spaghetti” insulation to- 
avoid any possibility of a short 
circuit. 

Neither the placing of the parts 
nor the wiring should cause the 
amateur set builder any great dif- 
ficulty. There are just three pre- 
cautions—be sure that the radio- 
frequency coil is well shielded 
from the antenna coil, shield the 
grid-cap wires leading to the two 
high-frequency pentode tubes 
(6D6 and 6C6), and see that all 


A front view of the 
compact chassis, 
showing controls and 
the decorative dial 
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The rear of the chassis. Note an- 
tena, power cord, and speaker jack 
ly 


c2 


Radio 


| RECEPTION 


Used as a head rest for an arm chai 
the pillow speaker will give you “si- 
lent" reception in your living room 


POWER CORD WITH | 
BUILT-IN FILAMENT RESISTO! 


7 
LIST OF PARTS ! 
C,.—Condenser, mica, .001 mfd. 
C,.—Tuning condenser, two-gang, 
.000365 mfd. 


ANTENNA 


By C.,, C,, C,.—Condensers, tubular, 
.1 mfd. 
B | L L . C,.—Condenser, tubular, ,25 mfd. 


C,.—Condenser, mica, .0005 mfd. 
WwW —Condenser, tubular, .02 mfd. 

. C,.—Condenser, tubular, .05 mfd. 
Cy C,,—Electrolytic condenser, 
NORTON dual, 8-8 mfd. 
C,,.—Electrolytic condenser, 5 mfd., 
e 50 volts. 

R,.—Volume control, 15,000 ohms. 
—Resistor, 300 ohms. 
Resistor, 50,000 ohms. 


—Resistor, 500,000 ohms. 

.—Resistor, 1,500 ohms, 1 watt. 

Miscellaneous.—Chassis, cabinet, 
jack, tubes and shields, dial, 
knobs, sockets, power cord with 
310-ohm resistor (R,), antenna 
coil (L,), radio-frequency coil 
(L,), output transformer (T,), 


R, 
R. 
R 
R, 
R, 
This view under the R, 
chassis reveals the 


wiring of resistors 
and fixed condensers 


of the leads are as short as possible. Operating on the familiar A.C.-D.C. filter choke, 15 H. (Ch.), switch, 
Modernistic in appearance, the cabi- principle, no external ground should be Note: R:, Rs, Ry Rs, and Rs, are 
net can be easily built by anyone handy used. A forty or fifty-foot antenna will % watt. ee : 


with woodworking tools. Inside, it serve adequately in most cases. 
should measure 7 by 7% by 9% inches 
to take the chassis. The top, sides, and 
bottom can be cut from three-eighths- 
inch pine, while the front panel can be 
quarter-inch plywood. When complete- 
ly assembled with nails and glue, the 
cabinet should be sanded and coated 
with an application of thin shellac. For 
the final finish, apply one coat of ivory- 
colored brushing lacquer. 

For those who do not wish to use the 
pillow speaker, ordinary headphones or 
a conventional loudspeaker can be sub- BDE 6 ear Re 
stituted. Several types of balanced-ar- fe Os et ee 
mature magnetic speakers are availa- ae Filament Connections ful Seas 
ble in wood cabinets that can be easily — 
refinished to match the receiver. Amateur radio builders will have little trouble constructing this simple, three-tube hook-up 
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Mounted on top of the set, the globe quickly shows the locations of stations 


who goes after long-distance re- 

ception, the receiver illustrated is 
decorated with an attractive and useful 
globe of the world. With it, the loca- 
tion of every new station logged can be 
quickly and easily spotted to show the 
listener just where the message origi- 
nates. 

For ease of construction, the circuit 
used is a conventional two-tube, plug- 
in coil arrangement consisting of a type 
’30 detector coupled through an audio 
transformer to a type ’30 amplifier. To 
insure adequate selectivity, a .0005-mfd. 
trimmer condenser is included in the 
antenna input. If an extremely short 
antenna is used, this auxiliary condens- 
er can be eliminated or temporarily 
shorted out of the circuit. 


pra for the short-wave fan 


Although a forty-five-volt 
plate current generally is em- 
ployed in circuits using a '30 
detector, tests have shown 
that smoother regeneration 
in this particular circuit re- 
sults when the detector plate 
current is limited to twenty 
two and a half volts. In the 
amplifier circuit, however, the full 
forty-five volts is recommended. 

Because of the necessarily flat shape 
of the cabinet, a special chassis was 
designed. As shown in the photographs, 
it consists of an L-shaped piece of alu- 
minum, two rectangles of aluminum, a 
rectangle of cardboard, a rectangle of 
composition paneling, 
and four brass spacers. 
The rectangle of card- 


CARDBOARD 
FOR 
INSULATION 


top view 


RECEIVER 


SPAN THE WORLD 


WITH THIS 


GLOBE 


By 
FRANK TOBIN 


MER 
(1:5 BATIO) 
j, 


00044 
M 


A set of four plug-in 
coils enables this re- 
ceiver to cover all of 
the short wavelengths 


board is used as insulation for the tube 
and coil sockets. 

The cabinet, constructed of three- 
eighths-inch pine, is easily assembled. 
Any suitable finish may be applied. On 
the original shown, I used two coats of 
mahogany varnish stain. 

When you (Conti 


page 1830) 


How the plug-in coils are changed, and, at the left, 


of the cabinet with lid removed to show 


arrangement of tubes, transformer, and condensers 
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Do EXPERT MARKSMEN FIND THAT 
CAMELS COSTLIER TOBACCOS 


MAKE A OIFFERENCE 7? 


“YES, SIR, in any bunch of expert shots — 
Camels are the favorite cigarette,” says 
Ransford Triggs, one of the foremost marks- 
men in America. “Marksmen know that 
it takes steady nerves to make high scores. 
And the fact that Camels don’t frazzle my 
nerves goes over big with me. I smoke 
plenty of Camels every day, too.” 


And millions of other people — 

the most loyal group of smokers 

in the world — put their “O. K.” 

on Camels too — making Camels 

the largest-selling cigarette 
in America 


TAKING X-RAYS is a deli- 
cate job—and atiring one 
too. But as Miss Myrtle 
Sawler, X-ray technician, 
says: “When I’m tired, a 
C -] I 
geta ‘lift’ with a 


“VM HANDLING money by 
thousands,”says bank tel 
er, John McMahon. 
“Jittery nerves 
don’t fic in with 
this work. So it’s 
Camels for me.’ 


{ ABOVE} 
Head-on view of 
Ransford Triggs on 
the firing line. His 
.22 calibre rifle is 


Camel pays millions 
more for COSTLIER 
TOBACCOS! Camels 


equipped with hand- are a matchless 
made sights. He uses 
the sighting ‘scope 
beside him to help 


blend of finer, 
MORE EXPENSIVE 
TOBACCOS — Turkish 


HOME economist, 
Elizabeth May, says: 


“There's a world am 
get his sights set 


exactly for the centre 
of the bull’s-eye. The 
glove helps protect 
his hand. 


of comfortinsmok- 
ing Camels ‘for di- 
gestion’s sake,’ at 
mealtimes.” 


and Domestic. 


Copyricht, 1987, R. J, Reynolds Tobacco Company, Winston-Salem, N. C. 


THE LARGEST-SELLING 
CIGARETTE IN AMERICA 


“There They Would Have Stayed~and Frozen!" 


Dog Brings Aid to 
Family Marooned 
After Icy Plunge 


i CLOCK struck 
two as I got up to see 
if the baby was cov- 
ered,” writes Mrs. W. 
J. Murtha, R.F.D. 3, Baldwin, Wis. 

“Outside a light was flashing...down 
toward the frozen, flooded river bottom 
where the highway dips close to the 
shore and the road lay as much as six 
feet under ice and water, Instantly I 
thought, ‘It’s finally happened. A car 
has broken through!” 

“I called my family. We threw on 
some wraps and hurried down there with 
our flashlight and our police dog, Rex. 


“EVEREADY” BATTERIES 


ARE FRESH BATTERIES 


FRESH BATTERIES last longer... 
look for the DATE-LINE 


NATIONAL CARBON CO., INC., 
30 East 42nd St., New York City 


Once more the 
DATE-LINE LINE 


is a LIFE-LINE 


“Sure enough, a car had broken through 
the thin ice where the road was flooded. 
Four people stood marooned on its top, 
clinging together in terror while one 
signalled frantically with his flashlight. 
We returned the signal with our own 
light, and soon as we were near enough, 
called to them to stay where they 
were. We feared they might try to walk 
back on the ice, and that would be sui- 
cide. 

“We put the end of a long hay rope 
in the dog’s mouth and told him to take 
it out there. He cowered and whined 
and didn’t want to go, but finally he did. 


Mrs. W. J. Murtha 
Baldwin, Wis. ff 


The man who had been 
signalling tied the rope 
around the one child in 
the group. She was crying 
with cold and fright, but 
finally started over the 
ice while we took in the 
slack of the rope, and got 
to shore safely. Then 
three times more Rex took the rope 
back. Each of the three grown-ups broke 
through the ice time and again...but 
thanks to the rope and good luck we 
were able to get them to dry land. 

“The father performed a remarkable 
rescue in getting the car door open after 
that plunge to the bottom, getting the 
three others out and pulling them onto 
the roof. But he says they owe their lives 
to us and to the power of fresh DATED 
‘Eveready’ batteries, for there they 
would have stayed and frozen if the 
batteries in that soaking wet light had 
failed to work. 


= { TOM, HEAR YOU 
X | FELLOWS IN THE STORE |” 

1) CALL THIS FLASHLIGHT | | 
SoS COUNTER THE *LIFE- 


WE WERE SORT OF KIDDING 


THATS 
AT fimst, BUT Ive acTuauLy HAD I 


‘SOLD THEM FRESH DATED 

INSTEAD OF SOMETHING ELSE THAT Mi 

‘SE FREGH OR MIGHT BE STALE...AND YOU 
CAN'T LAUGH THAT OFF. 


Safety Shoe and Guard 


HEN junior members of the fam- 

ily use a motor-driven jig saw— 

and no machine is better adapted for 

their use—it should be well guarded to 

prevent harm to small fingers. An eight- 

year-old boy can use a jig saw safely if 

it is provided with the accessories illus- 
trated. 

A shoe shaped like that on a sewing 

machine has the advantage of holding 


Smoothing Toy Wheels 
and Other Disks 


IN REFINISHING wheels of the disk 
type such as are found on children’s 
toys, the job of sanding and smoothing 
can be simplified by holding the wheel 
against a moving pulley as shown. Use 
sandpaper or steel wool in the same 
way as if smoothing work in the lathe. 
This idea may be applied to any simi- 
lar sanding jobs if the work has a cen- 
ter hole for a shaft. A felt or rubber- 
faced pulley could be made as a regular 
lathe accessory for such operations on 
polished or finished work.—NEIL NELSON. 
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Jig saw protected so a child connot cut his fingers = = 


A shoe with two projecting arms 
is added to the regular hold-down 


BLADE Guagi 


down the work before it reaches the 
blade. This makes it easier to use large 
blades and prevents the work from jig- 
gling excessively when being started by 
little hands devoid of strength. The 
shoe is a slotted piece of brass shaped 
as shown and soldered to the base of 
the hold-down provided with the jig saw. 

The blade can be guarded in several 


for Jig-Saw Blades 


Another type of guard for the blade is bent 
from wire and soldered to a sliding sleeve 


ways, but the simplest is to solder two 
vertical strips to the shoe, Another type 
of guard can be made from a piece of 
stiff brass or steel wire shaped into a 
“U" and soldered to a sleeve that slides 
up and down on the hold-down column. 
The wires can be bent upwards so that 
the fingers cannot come into contact 
with the blade.—W. WALDEMAR. 


Turtle Shells Used for Novel Craftwork 


SHELLS of the ordinary land 
turtle or tortoise can be made 
into many novelties. One illus- 
tration shows a wall vase or 
pocket for holding artificial flow- 
ers, grasses, or other small ar- 
ticles. It was made by cutting a 
baseboard of thin wood to fit the 
back of a shell and fastening it in 
place with a few brads through 
tiny holes drilled through the 
shell. Decorated a dark blue with 
the natural markings of the 
shell outlined in gold paint, it is 
much more attractive than can 
be judged from the black-and- 
white photograph at the right. 

Of similar construc- 
tion is the small twine 
holder shown in the sec- 
ond photograph. In this 
case, a small hole has 
been made in the cen- 
ter of the back, throvgh 
which the twine is 
brought. Black: and sil- 
ver are the colors, but 
other combinations 
might be used. 

Other possibilities are 
ash trays, pincushions, 
book ends, covers for 
boxes, and even desk 
lamps.—PAUL HADLEY. 


This unusual hanging pocket 
or vase is a tortoise shell 
painted dark blue and gold 


Twine holder constructed 
in a similar way and fin- 
ished in black and silver 
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+ Photo Portraits 


... EIGHT WAYS TO LIGHT THEM 
WITH SIMPLE EQUIPMENT AT HOME 


OUTDOOR LIGHT. 
A contrasty effect 
with one d 


in front 
de. A re- 
flector is used as in the 
drawing at right above 


SIDE AND BACK LIGHT. 
In the right-hand portrait, 
light, grazing from behind, 
lightens hair, outlines back 
of head, and reveals texture. 


SHADOW LIGHT. 
The front light is diffused 


A card with a 3-in, 
diameter hole may 
be held in front of 
the reflector on main 
light. Keep the side 
light off background 


— 


camera, 
imp: BS, 
L.BG,’ 158+ 

dark backgreing™4 


LOW LIGHT. Directly above, both 
lights play on sitter from below, 
\ and the camera shoots upward from 
a low angle. For dramatic effects 


IN SUBDUED KEY. 
Used chiefly for quiet 
character studies. The 
light must be diffused. 
For softness develop 
film less than normal 


HIGH KEY. The white 
background is illumi- 
nated fromlight behind 
sitter. Front light as 
near comera as possi- 
ble. High side light 


EFFECT LIGHTING. 
A 60-watt bulb is held 
in the hands, and side 
shadows are slightly 
illuminated by a dif- 
fused photoflood lamp 


One lampisused about 
45 deg. above, to the 
side, and in front of 
sitter. A reflector 
relieves shadow side 
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Please mention Porutar ScreNce MontHLy when answering adv 


NDOORS, at night, there’s a 
I new and fascinating world in 
which to ride your favorite hobby. 
Exciting picture chances all over 
the house and an interesting tech- 
nique to learn—gauging dis- 
tances, placing subjects, arranging 
lights. You get good pictures, too, 
from the very start; snapshots at 
night aren’t at all difficult—they’re 
just interestingly different. 
Equipment is simple, inexpen- 


tunities . . 


tisements in this magazine. 


sive. You don’t need a high-priced 
camera—not any more. Any cam- 
era that takes Kodak “SS” Film 
does the trick—even a Brownie. 

With “SS” Film, you use two or 
three of the new No. 2 Mazda 
Photoflood lamps, which last for 
hours, and inexpensive Kodak 
Handy Reflectors. If your camera 
is equipped with an f.6.3 or faster 
lens, then No. 1 Photofloods are 
powerful enough. 

\ 


FREE BOOKLET. . . Suggests a variety of picture oppor- 
. shows you how to arrange your lights 
how to place your subject . . . tells you every- 
g you need to know about two ways to make 
night pictures— snapshots with Photoflood lamps, 
‘fast exposures with Photoflash lamps. (You can use 
Photoflash lamps, each good for one picture, if your 
particular camera-can be set for “time.”) The di- 
rections are simple and easy to understand. Be sure 
to get a free copy at your dealer’s today... Eastman 
Kodak Company, Rochester, N. Y. 
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(a | 


aren't many closets in our house, and 

inly needed more room for clothes. 
I read a MASONITE ad, sent for free 
plans and specifications, and look at the wardrobe 
| made Helen!"* 


we 


Copyright 1938, Masonite Corporation 


© “At last the extra space we've always needed! 
Shelves for hats and shoes, rods for coats and 
dresses, Our new wardrol kes the whole 
use seem larger . . . the whole 
Built of MASONITE TEMPERED 
studded with knobs and stars of brass, it gives 
our bedroom "that well-furnished appearance 


* You, too, can have that “extra 
closet." A MASONITE corner ward- 
robe is easy to build, a joy to own— 
and inexpensive. Mail the coupon for 
samples of MASONITE TEMPERED 
PRESDWOOD and plans and specifi- 
cations for the MASONITE corner 
wardrobe — they're free! 


MASONITE 


MASONITE @UESEO tM Citi 


THE W R WOOD OF A THOUSAND USES 
SOLD BY LUMBER DEALERS EVERYWHERE 


ae ee ee ae 


MASONITE CORPORATION 
Dept. PS-2, 

111 W. Washington St., Chicago, III. 
Please send me plans and specifica- 
tions for the MASONITE corner ward- 
robe and samples of MASONITE TEMPERED 
PRESDWOOD. 


! 
! 
| Name 
| 
| 
| 


Designed by 
| Capt. E. A. McCann 


LUEPRINTS for a wide variety of 
models designed for POPULAR 
SCIENCE MONTHLY by the late 

Capt. E. Armitage McCann may be ob- 
tained from our Blueprint Service De- 
partment. If you enjoy making ship 
models, or if you would like to start this 
fascinating hobby, you will find Cap- 
tain McCann's plans of invaluable as- 
sistance. i 

For the convenience of readers we 
have prepared construction kits for 
models marked with an asterisk (*). 
A description will be found on page 28. 


*Alabama, famous Confederate bark-rigged 
ull, 


steam sloop, 21%4-in. 335-336~ 


337. 


Baltimore Clipper, #in. long. 92 > as 
Barbary Pirate Galley or Feiluca, 20 in. 

long, 44-45-R 1S 
Barnegat Lighthouse, 10! fs 25 
Bark, scenic half model, 13% in. long, 108 25 
eBluenoce, famous hema schooner, 175 

hull, 110-111-112-R 1.00 
Buckeye State, Mississippi 

long, 94-95-96-1 


Clipper Ship in Bottie, 12 

*Coast Guard Patrol ‘Boat, 
286-287-R 

“Constitution (“Oid ironsides"), 21-1 
$7-58-59-R 

*Elizabethan Galieon Revenge, 2i-in. ii, 
206-207-208-20: 

*Farragut's. Flagship Hartford, 
hull, 221-222-R 

*Great Republic, cli 
hull, 272-273-274- 

*HLM.S. Bounty, 8% 

Harbor Tugboat and 


instru 
24 in. a "83-84-85- 
*New Bedford Whaleboat, 14-in. h 

complete equipment, 326-R.. 
*Privateer Swallow, Baltimore clipper, 13- 

in, hull, 228-229-230- . 
Racing Yacht, Marconi-rigged, 20 in, 48-R -50 


Roman Galley, 19 in. long, 138-139-R. "75 
Sails, square ahd fore-and-aft for any model, a 
Santa Maria, 2314" in. long, 74-75-76- 100 
Ship Model Weather Vane, 66.. 25 
Show Boat, 14 in. long, 263. 25 


*Sovereign of the Seas, clipper ship, 2014- 
fin hull, $1-52-59-R.. 


Tugboat, Harbor, 

*U. S. Battleship 
198-199-200. “ 

*U. 8. Destroyer Preston, 3134 in. ong, 126- 
126-127-R. 

Viking Ship, 2013 in. tong, 6 


"exas, 


In addition to the models by Captain 
McCann, we have blueprints for other 
models, furniture, boats, radio sets, toys, 
and novelties. A complete list will be 
sent upon receipt of a stamped, self-ad- 


dressed envelope. 


FURNITURE 

Bed and Armchair Table, 323A 25 
Cedar Chest, 1 25 
SS) Child’s Costumer, 1794. 25 
Early American Round-Top Stand, i914." 's0 
End Table, American Empire, 2414 25 
Fireside Bench, Colonial, 1874-188. 50 
Floor Lamp (tripod base), 2434.. 125 
Four-Leaf Card Table, 2394 25 
Gate-Leg Table with Round ‘Top, 24 25 
Hanging Wall Cabinet, 2804 25 

Kitchen Table Cabinet with Folding Seat 
(no turning), 27 by 48-in. top, 2 25 


Magazine Rack and Wooden Wastebasket, 
2964 


Reading Tables, Two, 68. 


Blucerints for Building Ship Models 


You can construct the Elizabethan galleon 
‘Revenge’ from Blueprints 206-207-208-209 


Sewing Table, 1. 
Silverware Chest on Stand, 2564. 
Small Early Colonial Pine Chest, 
Smoking Stand, Modern, 238A. 
Telephone Table and Stool, 18 


Tilt-Top Table ) 
Treasure Ch 
Upholstered 2404. 


BOATS 
en All-Purpose Boat, 11 ft. § in. 


5) 10%, for sails, outboard ‘motor, 


or rowing, 331-R.. 78 
High-Speed Boat for Small Outboard Mo- 

tors (7 ft. 11 in, long), 257-R. 50 
Outboard Racer for Class “A” and. “B' 

Motors. (10 ft. 4 in. long), 211-212-R .75 
Racing Runabout (13 ft. long, for outboard 

¢ 

5 He Ream, weighs 980 Ib. Marcos 

tigged), 321-322-323-R. 1,00 
Sailboat (12 ft. long; weighs 

fast skimming-diah. hull), 31441 +50 
Sport Runabout (9 ft. 8 in, ‘long, 

beam, for small outboard motors 

309-310-R 15 


Utility Rowboat, 13-ft., (can also be sailed 
or driven by outboard motor), 224-R .50 


RADIO SETS 
All- Wave Portable Receiver 
(two tubes, operated by bat- 
tery), 217-R. 50 
Amateur Short Wave Receiver, 155. 25 
Amateur Radio Transmitter, 183-18: 50 


Five-Tube Short Wave (A.C. or D.C.), 223 125 


Full Electric Headphone: Set, 13 25 
Qne Tube (battery operated), 10 25 
Screen-Grid Set, 109.. 125 
Short-Wave Converte: ; 25 


MISCELLANEOUS and TOYS 
Airplane Cockpit with Con- 


trols, Toy, 114 25 

Baby's Crib and Play Pen, 26 ‘25 

House, 7: 25 

Doll’s House Furniture, 73 125 
Flowerpot Stand (3834 in. high) and Novel 

Modern Table Lamp, 317A. 25 

Four-Treadle Hand Loom, 2684-2694 75 

Projector for Photos afid ‘Pictures, 259A... .25 
Tie Rack, Extension Book Rack, and 


Turned Box, 247A. 
Toy Electric Motor, Softwooi 
ble, and Scottie Pins, 332A. 
Toy Fire Engine, Dump Truck, 
Turned Costume Jewelry, 27. 


Popular Science Monthly 
353 Fourth Avenue, New York 


Send me the blueprint, or blueprints, numbered 
as follows: 


dollars... 


I am inclosing... cents 


City and State 
Please print your name and address clearly. 
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Metal Photo Holders 


HEN you wish your favorite snap- 

shots to be on display instead of 
hidden away in an album, simple and 
inexpensive holders may be made as 
shown. They enable the pictures to be 
changed in an instant. Nickel-plated 
sheet zinc was the metal used for the 
holders illustrated, the dull side being 
buffed so that both sides would have a 
high polish. The prints are held between 
two sheets of glass, the easels being 
bent to hold them securely—E, V. B, 


Putty, the Heat Saver 


Con 


ued from page 90) 


glazing as soon as they were secured at 
each end by 3-in. No. 10 flathead, cad- 
mium-plated or galvanized screws. 

One illustration shows the method of 
packing the putty into the rabbet with 
a thick glazing knife. Without this 
pressure, the putty will tend to pull out 
when the putty bevel is cut with a 
steady down stroke while the back face 
of the blade rests against the wood. 
The excess putty on the glass is quick- 
ly removed by using a small ball of 
putty to catch the waste portion at the 
top and giving a quick downward sweep 
to clean off the whole strip. 

To leave a neat corner where two 
lines of putty meet, use the face of the 
knife at the correct angle to smooth out 
the exposed bevel while stroking away 
from the corner. The correct angle for 
the putty is secured when the edge of 
the base of the putty bevel is parallel 
with the inside face of the sash. 

In greenhouse work it pays to back- 
putty the roof glass on the inside to 
prevent any possible roof leaks along 
the sash bars. 

For spot-putty work on flat surfaces, 
the putty should be pressed in hard 
with the thumb and then cut off flush 
with the face of the work by using a 
flexible putty knife as shown. A quick 
cross stroke with the heel of the hand 
will then smooth and seal the edges. 

No putty work can hope to survive 
wind, rain, sun heat, and cold if left 
unprotected. It should be allowed to 
dry hard ana then be given two coats of 
paint. Allow the undercoat to dry hard 
before applying the finish coat. 

One of the neatest paint jobs I have 
checked over in many years was a 
Colonial home painted silver-gray body 
with ivory trim and sash. The putty 
bevel only was cut in black. This gave 
a beautiful effect, but still retained the 
dignity of Colonial architecture. 
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Treet Topics 


Wren SHE SAYS 
* 


-AND TREET yourseLF 
TO A PACK OF 
PERFECT 


Single-Edge 
FOR GEM AND EVER-READY RAZORS 


Newark, New Jersey 


Treet Safety Razor Corporatio: 


116 


How to Make Your Skis Last Longer 


(Continued from page 87) 


can be used as a substitute. Be careful 
not to damage the wood. Then rub each 
ski with gasoline or benzine to remove 
wax from the pores. As a final step, 
sand with very fine sandpaper to make 
the surface as smooth as possible. 

Spread the tar evenly over the whole 
surface and burn in with a blowtorch, 
but take care not to char the wood. 
Wipe off the excess tar with a rag and 
rub pure, hard wax into the skis while 
they are still hot. This forms an excel- 
lent base for the soft waxes. It can be 
highly polished with a cork. 

A simpler method of waterproofing is 
to use a special quick-drying ski lac- 
quer. First clean the skis as explained 
above and then apply the lacquer with 
a piece of soft cloth instead of a brush. 
At least three coats are needed for a 
good finish. Rub the first and second 
coats down with fine steel wool or sand- 
paper. The lacquer is highly inflam- 
mable so be careful not to get a lighted 
blowtorch or any open flame near it. 

The proper waterproofing of the run- 
ning surface is very important because 
it not only preserves the wood from ab- 
sorbing excess moisture, but also fur- 
nishes a bond between the skis and the 
wax. There are many varieties of 
waxes for all kinds of weather and 
snow conditions, and some of them do 
not stick well to the wood. For the un- 
initiated, I might explain at this point 
that skiers use the same wax for climb- 
ing the hill as for running down. In 
one instance the wax holds the skier 
from slipping backwards;-in the other 
case, the same wax makes the skis slip- 
pery. This may sound paradoxical, but 
the reason is that when climbing, the 
skis are lifted and tiny crystals form 
on the wax and grip the snow; when 
gliding, the resulting friction melts the 
snow, and the wax acts as a lubricant. 

Running and climbing waxes should 
be applied on the day of skiing because 
the temperature and weather conditions 
will determine which wax to use. There 
are four main divisions: downhill wax, 
universal wax for cold and dry weath- 
er, universal wax for warm weather, 
and klister wax for very wet snow. 

With the increase of speed in skiing in 
recent years, there came the necessity for 
exact control of skis. While the straight- 
running downhill requires strength and 
steadiness, the turns are the snags 
where most falls occur. Especially in 
Eastern United States where the skiing 
is done on wooded trails and the turns 
are compulsory and not voluntary, the 
question of correct placing and timing 
of turns is an absolute necessity. “A 
turn missed—a tree kissed” sounds 
amusing, but it doesn’t feel that way! 


HEN skis have been used for some 

time, the edges become too worn 
to cut icy snow. The problem of prevent- 
ing this wear and attaining greater 
control is solved by attaching artificial 
edges to the skis. It took a long time 
to test out different materials, but now 
it is generally conceded that flat, cold- 


Quick-drying ski lacquer rubbed on with a 
soft cloth will waterproof the undersurface 


rolled steel edges are the best for local 
skiing. I use strips of steel 1/32 in. 
thick by 5/16 in. wide and between 8 
and 10 in. long, scarfed and drilled as 
shown in the drawing. They can be 
purchased in ski shops, or you can 
make your own. Dimensions can vary 
somewhat, but it would be best not to 
have the strip any wider. The edges 
are attached with %-in. No. 2 flathead 
iron screws. The reason for the beveled 
ends is that one edge fits over the next 
and no snow can get between. 

To apply these edges, use a rabbet 
plane or a router to rabbet out the 
wood, starting about 20 in. from the 
tip and ending 4 in. from the back. 
Compute the exact length first so you 
will not have to cut odd lengths of 
edges to fit. Cut the rabbet so that the 
edges will fit 1/64 in. below the running 
surface of the ski and flush with the 
side. This rabbet can be cut by hand 
with a chisel, but it is a long and te- 
dious process and extreme care must be 
exercised. Drill 1/32-in. holes in the 
skis and fill with linseed oil before 
screwing the edges in place. 

With the more expensive skis it pays 
to protect the leading edge above the 
steel edge. Some racers use the metal 
edge to within 4 in. of the tip, but this 
makes the ski stiff, and the metal has 
a tendency to catch on crust and twigs. 
Instead of steel, thin strips of celluloid, 
or-of synthetic resin impregnated with 
linen, are sometimes used. The resin 
strips are 1/32 in. thick and % in. wide, 
but are comparatively expensive and 
extremely difficult to obtain. They are 
held to the wood with waterproof case- 
in glue. For celluloid, it is necessary to 
use a cellulose-acetate cement, but the 
latter does not always hold well so the 
result is not entirely satisfactory. 

In Central Europe, where the snow is 
deeper and softer, one-piece brass edges 
have been developed, and the idea has 
been tried here. While excellent for 
easy skiing, brass edges stiffen the 
skis perceptibly, which is a disadvan- 
tage where rough, hard terrain is en- 
countered; and if broken, they are not 
easily repaired. 


Next month Mr. Andre will tell how 
to repair split skis, replace a broken 
tip, straighten a twisted ski, and con- 
struct a ski press. 
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Moon-and-Ow! Sconce 
of Three Metals 


aye 89. 


Continued 


‘rom. 


Flaring end of the candle-cup tubing 


The eyes may be 
made of any white 
metal; in the mod- 
el shown they were 
made from chrome- 
plated brass. The 
beak is made of 
yellow brass. 

All the copper 
pieces should be 
colored, Dissolve a 
small piece of liver 
of sulphur in a lit- 
tle water, immerse 
the pieces in this, 
and leave until dark; then remove, dry, 
and buff. Paint the owl with a thin 
coat of dead black paint and let dry, 
and rub highlights with emery paper. 

Assemble the pieces as shown with 
No, 12 brass escutcheon pins, and 
solder the candle cup in the saucer. 
Attach a hanger to the top for hanging 
up. Buff or polish the entire piece, and 
protect the finished surfaces with lac- 
quer.—DICK HUTCHINSON. 


ce ae we “4 


BEND HERE 
‘AND ROLL DOWN 


Owl, saucer blank, bracket, and other details 


Safety Pin Keeps Long Roll Film 
Uncurled While Being Washed 


ROLL film has a tendency to curl up 
while being washed after development 
so that the water is prevented from 
freely reaching all parts of the film. One 
way to prevent this is to double the film, 
face out, and fasten the ends with a 
safety pin.—ROBERT GUSTAVSON. 


@ No more gluing failures! Now perma- 
nently fix broken furniture, loose lino- 
leum, toys, luggage, anything that needs 
gluing...and get the same weatherproof 
CASCO joints that leading manufacturers 
use in building custom furniture, pianos, 
airplanes. 

Easy To Use. Just mix one part CASCO 
powder in one part water, and it’s ready 
to apply. No mess. No heating. And no 
waste...you mix it as you need it. 
Permanent. CASCO sets chemically like 
concrete. It's not loosened by atmospheric 
heat and moisture like ordinary evapo- 
ration-setting glues. 

Economical. CASCO plus cold water 
makes a full-strength glue at less cost than 
ordinary liquid glues. More than a glue, 


New 1938 CASCO GLUING GUIDE 


ictures ...the bo 
follars in repair bills: 


32 pages. 
that sav 


Send for your copy now. Just write 
dress and the wor: Li 


| a penny postcard... 
| 
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Now you can make home repairs 
with CASCO, the same glue 
used by Master Woodworkers 


40 


‘our name and ad- 
E” on the back of 


CASEIN COMPANY "OF AMERICA, INC. 
Dept. PS 238; 350 Madison Avenue, New York City 


ASCO 


Please mention Poputar ScteNce Montuty when answering advertisements in this magazine. 


CASCO has many household uses. (Send 
for the free book offered below.) 

AMAZING EVIDENCE of 
CASCO’S Moisture-proof Strength: 


“Lost 11 Years Under Water, the 84-inch 
hull of the model yacht ‘Witch’ was re- 
covered, washed, and found to be in ex- 
cellent condition. The CASCO-glued con- 
struction (see diagram above) was strong 
as ever...” {John Black, Watertown, Mass.} 


FOUR HANDY 
‘SIZES — 


10¢ 
TO 65¢ 


AT YOUR 
HARDWARE, 
PAINT 
OR LUMBER 


the book 


POWDERED CASEIN 


GLUE 


GLUES EVERYTHING 
PERMANENTLY 
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PICTURE NEWS OF AN 
AMAZING BATTERY 


THAT’S GUARANTEED AS 
LONG AS YOU OWN YOUR CAR 


DRIVE FROM MAINE TO CALIFORNIA 
‘AS OFTEN AS YOU WANT 


Think of it! The new Goodrich Katha- 
node Electro-Pak Battery is guaranteed 
not for just a few months, a few years or 
a few thousand miles—#'s guaranteed as 
long as you own your bassenger car. 


4 roomie Electro Pak ' 
/ Kathanode Construction 


> WanzING LONG 
vd BATTERY LE 


ADDS TO LIFE OF BATTERY 


A feature of the patented Kathanode 
construction is the use of spe 
signed Spun Glass Retainer Mats. 


Power-producing materials from the 
plates—assurea free, steady flow of power 
for quick starts even on coldest days. 


SUPER-POWER CAN'T ESCAPE 


Goodrich Electro-Paks are the only 
batteries with the Power-Saving Top 
Protects exposed points. Locks 
cid spray and corrosion. Seals 

in the Electro-Pak's super-power. 


NOW! A GOODRICH BATTERY FOR 
EVERY CAR...EVERY POCKETBOOK 


Regardless of how large or small a bat- 
tery you need, see your Goodrich Tire 
and Battery Dealer or Goodrich Silver- 
town Store today. 


Goodrich 


@Qe KATHANODE Je 
Liectrofyk_ BATTERY 
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Monkeys Aid War on Infantile Paralysis 


(Continued from page 37) 


from the pituitary glands of sheep and 
rats into immature monkeys of an age 
corresponding to the period when chil- 
dren are susceptible to polio, not only 
made the monkeys too old for their 
age, but also found a promising link 
between susceptibility to infantile pa- 
ralysis and lack of certain hormones. 
These “older” monkeys, instead of dy- 
ing, as had others previously inocu- 
lated with the hormone extract, re- 
sisted the disease or developed only a 
passing attack. 


HESE experiments indicated to the 

scientists a possible reason, but did 
not prove, why adults seldom contract 
the disease, while children are far more 
susceptible. 

But experimenters elsewhere doubted 
that serums and vaccines could reach 
the trouble, and from Stanford came 
the reason why. There Dr. Schultz in- 
vestigated and found the virus travels 
to the brain in or along the olfactory 
nerve and olfactory tracts; others 
showed that it also travels from one 
level of the nervous system to another 
within the nerve cells. This seemed to 
render serums and vaccines impotent, 
since both of these preventives must be 
carried by the blood. 

In special quarters at Stanford and 
elsewhere, you would find many mon- 
keys awaiting their turns at experi- 
mentation. At Stanford, for instance, 
the monkeys are first housed in outdoor 
cages. Periodically, a group is num- 
bered and treated with zinc. Thirty and 
sixty days later, virus is instilled into 
their noses. Before every treatment, 
each is placed in a small metal con- 
tainer and anesthetized. 

Most of these monkeys escape in- 
fection, yet occasionally one succumbs 
to the disease. Immediately, deft-fin- 
gered laboratory workers take sections 
of the spinal cord, store them in glycer- 
ine in a refrigerator, where the dead- 
ly virus remains active and available 
for study for many years. Later these 
sections are ground in a mortar, the 
tiny pieces suspended in a salt solu- 
tion, and filtered through porous mate- 
rials through which the smallest bac- 
teria cannot pass. With this virus, 
other monkeys are infected for further 
experiments. 


R. SCHULTZ considered the possi- 
bility of trying to deliver a ready- 
made immunity in the form of serums, 
or building up an immunity in monkeys 
by serums. Fourteen experiments were 
carried out in the Stanford laboratories, 
with chattering simians recently brought 
from India as the living test tubes. 
Briefly, of ninety-one inoculated with 
a serum, only twenty-eight escaped in- 
fection after the deadly germs had been 
delivered into their bodies. Not a suf- 
ficient guarantee for the health of chil- 
dren. 
Later, Dr. Schultz tried to build up an 
immunity to the disease in other mon- 


keys, using various vaccine formulas, 
and again the subjects succumbed when. 
inoculated with the virus. 

Meanwhile, laboratory investigations 
led to the conclusion that the virus 
thrives only within the nerve cells, and 
enters only through the nose. Al- 
though disheartened by the failure of 
serums and vaccines to produce im- 
munity, from these “negative results” 
Dr. Armstrong on one side of the con- 
tinent and Dr. Schultz on the other un- 
dertook another drive on the enemy— 
with chemical blockades. 


IN WASHINGTON and at Stanford, solu- 

tions of alum were run into the noses 
of monkeys. Following spraying, the 
death-carrying virus was delivered to 
the delicate hair-endings of the nerves 
by atomizers, And the chemicals blocked 
the virus out, saved the monkeys! 

Soon came confirmation from Dr. 
Albert S. Sabin, Dr. Peter K. Olitsky, 
and Dr. Herald R. Cox at the Rocke- 
feller Institute. They found that tannic 
acid also exercised a preventive action. 
Other agents, including picric acid, were 
successfully tested. 

Tests on human beings, except for 
those in the South two years ago with 
picric acid and alum, and a few scat- 
tered cases last year, remain to be 
made. In Dr. Peet’s nasal spray, Dr. 
Schultz’s zinc sulphate, and application 
in the field under supervision of trained 
workers, the polio fighters now place 
their hopes. 

This spray modifies the tissues, there- 
by blocking the virus. Now, although 
the drug pontocaine allays discomfort 
somewhat, attempts are being made to 
avoid irritating the delicate mem- 
branes, particularly important when 
treating children. 

Dr. Sidney S. Kramer recently de- 
veloped at the Long Island Medical 
College a solution of adrephine and 
pituitrine. Adrephine is a combination 
of ephedrine, used in treatment of colds, 
and adrenalin, which relieves asthma. 
He also includes a harmless solution of 
a hormone extract, pituitrin S, which 
prolongs the adrephine action. This 
spray, he has found, causes a mobiliza- 
tion of certain white blood cells imme- 
diately under the mucous membrane 
and around the nerve endings. Again, 
on monkeys the new treatment is ef- 
fective. For humans? Only time and 
experiment will reveal the answer to 
this question. 


HUS, step by step, science advances 

in the war on dreaded infantile pa- 
ralysis. With the fundamental problems 
recognized, experimenters believe that 
it is only a matter of time until a prac- 
tical preventive treatment, applicable 
by field workers with reasonable assur- 
ance of success, will be developed. And 
when that long-sought goal has been 
reached, no small part of the credit will 
be due to the patient little animals that 
made the tests possible. 
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Fig. 7. Low-speed grinder cuts boiler tube 


Cut-off Wheels Slice 
Steel Like Cheese 


(Co 


regularly stocked, and others 6 by 1/64 
in, are frequently used. 

When I said that cut-off wheels were 
not restricted to machine shops, I 
meant just that. Figures 4 and 6 speak 
for themselves. In Fig. 6 a cut-off 
wheel is used with table equipment to 
cut molded plastic. The surface speed 
recommended in this case is from 8,000 
to 9,000 s.f.p.m. Builders and carpen- 
ters, roofers, and side-wall applicators 
can make good use of this set-up. 

In Fig. 4 tile is being cut. Parallel 
cuts are obtained by means of a special 
fixture, made to suit individual require- 
ments. Note that this unit is a replica 
of the modern electrical handsaw, and 
like a portable electric drill, it can be 
set up on a workbench in various ways 
to cut light stock. This size is suitable 
for tile and imitation stone workers and 
uses a 6- or 7-in. wheel at 2,500 r.p.m. 

As related to the home workshop and 
service garage, the cut-off wheel obvi- 
ously brings the bench electrical grind- 
er into play. The equipment must nec- 
essarily be in very good shape. Cut-off 
wheels are strong radially but weak 
axially, so end play is entirely out of 
the picture. The maximum width of 
¥% in. should be given the preference, 
and the diameter depends on the speed 
of the motor and the rigidity of the 


shaft. Practical recommendations: 
Diameter ppg, ‘Type of Maximum Diameter 
of Shaft RPM. Bearings ~ of Wheel to Use 
Yin. 1,800 Bronze Sin. 
;600 Ball on 
1,800 Bronze 9” 
3,600 nt Sit 
1,800 Bronze 10" 
3,600 n on 


In all cases, cut-off wheels must be 
mounted between collars to strengthen 
them. The collars should be made of 
stock from 3/32 to % in. thick and 
their diameters should be at least one 
third and preferably one half that of 
the wheel. The work should always be 
cut resting on the table, and the work 
movement must be positive. 
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‘OUR OLD FRIEND, COLONEL LAIDLAW, IS 
GOING TO SHOW US AROUND 
a. NEW ORLEANS, 


ITS GREAT TO 
SEE YOU AGAIN! 


WE'VE LEARNED A LOT ABOUT. 
SHIPPING TOBACCO SINCE THE 
OLD RIVER BOATS UNLOADED 
HERE YEARS AGO, JUDGE 


/ (YES.AND WeVE LEARNED 


AGT ABOUT PREPARING } 


y 


RIGHT YOu ARE, 
JUDGE. IT CERTAINLY 
TOOK THAT PRINCE 
ALBERT NO- BITE 
PROCESS TO ASSURE 
THE EXTRA MILONESS 
WE PIPE- SMOKERS: 
AN 


WELL, COLONEL, YOUR 
STOP LONGER, HOSPITALITY IS ONLY 
JUDGE. GOOD’ 
LUCK ON YOUR 
TRIP TO FLORIDA 


SAY THE THREE LEADING 


Please mention Poputar ScteNce MontHLy when answering advertisements in this magazine. 


ALL ABOAR' 


Se 


FOR PRINCELY 
_ SMOKING ! 


Smoother Smoking with P. A. or Money Back! 
Smoke 20 fragrant pipefuls of Prince Albert. If you don’t 
find it the mellowest, tasti. 
oked, return the pocket 


pipe tobacco you ever 
iin with the rest of the tobacco 
10 us at any time within a month from this di 


we will refund full purchase price, plus postage. (Signed) 
R. J. Reynolds Tobacco Company, Winston-Salem, N.C. 


SMOOTHER “MAKIN'S” CIGARETTES, TOO 


THE NATIONAL 
JOY SMOKE 


119 


SF QS Qe 


Yow con gus Sohe msl bs shes exes Bown, srs 
smoot ‘touching them up with an Aloxite 
Brand Abfasiee Sick 4 


Sharp tools in a jiffy with 
CARBORUNDUM BRAND 
ABRASIVE PRODUCTS 


Use a Carborundum-made 

grinding wheel to sharpen 
ges, drill bits and the 

fice Your hardware dealer 

has the right wheel for the 

job. Ask for Carborundum 
rand Products. 


Sharp tools mean bet- 
ter work, Put a razor- 
like edge on chisel, 
plane, knife and other 
straight edgedtoolswith 
a Carborundum Brand 
Silicon Carbide Sharp- 
ening Stone. 


" Touching up lathe 
tool bits, carving bits, 


gouges and other hard- 
to-sharpen tools is a simple trick with 
Aloxite Brand Aluminum Oxide Sticks. 


1 ¢ 4 8.99 


——— 


NUM = 
ES 


Removing projecting ends of screws, taking 
sharp edges from glass are only two of the 
many jobs you can do with Carborundum 
Brand Silicon Carbide Mounted Wheels. 
Your hardware dealer has them. 


THE CARBORUNDUM CO., Niagara Falls, N.Y. 
jodom and Alotite are registered 


(g 
‘marks of The Carvorundum Company 


CARBORUNDUM 


svores BEAN Ditat on, 


=. 
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Straight-Shooting Cops 
(Continued from page 63) 


James E. Davis, one of the nation’s 
best-known pistol shots, became chief, 
his first act was to make compulsory 
the firing of not less than forty rounds 
by every officer on the force every 
month. Davis inaugurated a system of 
bonuses to all qualifying as “marks- 
man,” “sharpshooter,” and “expert.” 
Recently he has added a new classifi- 
cation known as “distinguished expert,” 
which requires a score of 385 out of a 
possible 400. 


O DIFFICULT is the “distinguished 

expert” medal to win, that, while 
fourteen of his officers have won ‘“‘dis- 
tinguished pistol shot” medals awarded 
by the U.S. War Department, only nine 
have qualified for the local rating. 

By rewarding the officers with addi- 
tional pay and convincing them that in 
expert shooting lay their own safety 
when meeting bank robbers, burglars, 
and escaping criminals, Davis has de- 
veloped more world-famous marksmen 
than any other department in the coun- 
try can boast—men who can bring in 
twelve dead criminals for every officer 
lost in a gun battle. 

“Isn't that still a high percentage of 
losses?" I asked Davis the other day, 
raising my voice to be heard above the 
rattle of intermittent firing on the 
range. 

“Not when you consider the natural 
advantage a bandit enjoys,” he an- 
swered. “Remember, officers must pro- 
ceed cautiously because of the risk of 
taking the lives of innocent people.” 

It is on the range where I talked with 


~ Davis, and in the near-by fields, that he 


trains his officers to think faster and 
shoot first when necessary. At the time 
of my visit, fifty-eight young men were 
divided into five groups, one practicing 
on standard targets, another tossing 
medicine balls, a third hiking over near- 
by hills, the fourth learning to scale 
high walls, and yet another advancing 
in turn down “Hogan's Alley,” learning 
to put bullets into heads appearing un- 
expectedly in tiny windows. 


ET’S see how Davis turns green 
youngsters, most of whom never 
fired a pistol before, into formidable 
offensive and defensive experts. Mili- 
tary drill and calisthenics on broad, 
grassy fields build them up gradually. 
Wall-scaling helps bring out their 
physical condition. Hikes—that’s what 
Instructor John Dillon calls them—take 
them at first on a 244-mile jaunt down 
canyons, up hills, over cliffs. I tried 
one to see precisely what he meant. 
We covered four miles that morning, 
and Dillon explained that the boys 
would be covering nine miles daily be- 
fore they came up for graduation and 
the diplomas which formally make 
them eligible for duty with the force. 
On the training ground that after- 
noon, Dillon demonstrated with a dozen 
rookies how to disarm a thug, even 
when he is holding a gun against your 
(Continued on page 121) 


CAN YOU BEAT 
THESE POWER COSTS? 


Save up to $293.80 per month on 
power costs with a KRW FORD V8 UNIT 


50 HP. Gisrtta terme itee mt: $46.80 
SOH.Pa rin ates perso tor a 9145, 60.2% 


Above figures show primar 
(lubricating eit oil not included 
ing a Unit to develop 50 
for 10 hours par day—a6 days per month. 
Compare this with clestrieity @ dc per 
KWH which amounts to $340.60 per 
month. You can pey for KRW Unit in 
a few short weeks out of actual savings! 
KRW-V8 Units saving money 
for operators of ioning and re- 
frigeration equipment, mills, factories, 
shops, welders, compressors, pumps, well- 
drilling outfits, contractors’ equipment, 
etc., ete. 

For complete infor: 
data write us. You can buy’ through your 
local Ford Dealer benefit by local 
service and low-cost Ford engine re- 
placement feature, 


fuel cos 


tion, prices and 


722 Mateo St., Los Angeles. Export Office: 90 West St..New York 
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Clamping problems are 
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PIMPLES AT 17? 


Keep your blood free of pimple- 
making adolescent poisons 


Don’t let your face be blotched with ugly 
hickies! Stop being shunned and laughed at! 
Learn the cause of your trouble and start 
correcting it now! 


Between the ages of 13 and 25, vital glands are 
developing, helping you gain full manhood or 
Womanhood. These gland changes upset the sys: 
tem. Poisons are thrown into your bl + and 
bubble out of your skin in hated pimples. 
Resolve to rid your skin of these adolescent 
imples. Thousands have succeeded by eating 
Fieischmann’s Yeast, three cakes a day. Each cake 
ive, living yeast 
iz poisons at their 
and help heal your skin, 
making it smooth and attractive. Many get amaz- 
ing results i or less. Start eating Fleisch- 
mann’s Yea: 


1987, Standard Brands Incorporated 
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Straight-Shooting Cops 


wed from page 120) 


chest or prodding it into your back. 

“You are safer than anybody else in 
the vicinity, including the thug,” the 
instructor explained, “provided you go 
after the gun immediately.” 

Dillon selected Earl M. Farrant, who 
later graduated with top pistol-shoot- 
ing honors, to act the part of a crook 
while he demonstrated in slow motion 
how to take a loaded gun or a knife 
from an attacker. I pass the instruc- 
tions along, in his own words, for they'll 
work anywhere, any time: 


a HEN a gun is stuck in your ribs, 
drop your left hand, grasping 
the gun or hand. Strike the gun to the 
right side and pivot on your feet toward 
the right, thus throwing yourself out 
of the line of fire. Grasp the gun and 
hand with both your hands, turning the 
weapon toward the left, muzzle pointing 
toward the attacker. Bend his hand at 
the wrist, which breaks the grip, and 
remove the pistol with your right hand. 
A little more pressure on the wrist will 
throw him, and you will have his gun. 
“If you feel a gun muzzle against 
your back, turn swiftly on the ball of 
your right foot, drop your right arm 
down and back, In one movement, the 
forearm will strike the gun and knock 
it away, usually out of the hand en- 
tirely. Having struck the gun aside, 
proceed to grasp the hand as in a 
frontal attack. That's all.” 

It was on the shooting ranges that 
I witnessed the real development of 
straight-shooting officers. From the 
first day in school, every man fires sixty 
shots, slow and rapid, at fixed, silhou- 
ette, and disappearing targets, during 
the day and with lights out at night. 

Suppose we move with the class to 
the defense range. Here we found five 
silhouettes made of metal, each repre- 
senting the torso of a man. Capt. Ross 
R. McDonald, who commands the train- 
ing division, explained what the men 
must accomplish before they qualify as 
full-fledged officers: 

“These targets represent criminal at- 
tackers, and you must hit all five with 
five shots while retreating, advancing, 
and firing from barricades, with both 
hands. Stand sideways to present a 
smaller target, extend the firing arm, 
and hold your thumb along the hammer 
toward the cylinder. Move slowly at 
first, but make every shot strike home.” 


N SIGNAL, the embryo marksmen 

turned while walking away, took 
guns from holsters, fired while advanc- 
ing at short range on the imaginary 
enemy. One by one they advanced to 
the attack, and from each the ping of 
soft steel striking the metal silhouettes 
reached my ears, as I stood in safety 
fifty feet away. 

I marveled at the speed and skill they 
displayed, after only two weeks in class; 
yet their feats here seemed only child’s 
play when we moved later to the near- 
by offense corner. This is the “Hogan's 

(Continued on page 122) 


FEBRUARY, 1988 Please mention Poputar Sctexce MoNtHLy wi 


PATENTED! 


WE KNEW THESE NICHOLSON FILES WERE 
Different... 
i ‘ii 


NEW 


Close-up of the old style Close-up of the new tooth construction. 

tooth construction. Notice the irregularity of the top edges of 
the tooth points. the patented prin- 
ciple of controlled serrations. 


The Patent means files that are really 
MILL FILES new and different. These files cut faster, 
SAW FILES cleaner, last longer and are easier to use. 

Sharp - Disable Tasted | Files with up to three times as many cutting 


edges per square inch. The reserve cutting 
edges go to work as old ones wear down. 

Nicholson Files with the new Patented 
tooth construction are on sale at your hard- 
ware store. Also, look for the new Nicholson 
No. 66 Display Unit—a popular assortment 
of files—each one wrapped in cellophane. 

Step into the nearest hardware store and 
get acquainted with the new Nicholson Files. 
Nicholson File Co., Providence, R. I., U.S. A. 


A FILE FOR EVERY PURPOSE 
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DISSTON 
A 


@Times change! Homecrafts- 
men, like mechanics, are buying 
the best saws made. The thriftiest 
home workshop circular saw 
is Disston De Luxe. On any 
job, it means easier cutting. It 
gives a lifetime’s satisfaction. 


DeLuxe Cross-Cut—Rip—Combination 


6" (A"hole),$2.70 8" (14", 96",34" hole) $3.50 
7" (A"hole),$3.10 10” (56",%4"hole) ... $4.50 


DeLuxe Hollow Ground Combination 


6" (4" hole) , $4.30 
7" Up" hole) $4.90 10” (96",24” hole) 


8" 1%", 96",34" hole) ,$5.40 
- $6.90 


ASK DEALER 
for DISSTON SAWS 


Write us for‘Saw, Tool and File 
Manual” telling How to Choose 
and Use Saws. FREE. 

Henry Disston & Sons, Inc. 
210 Tacony, Philadelphia, U.S.A, 


Straight-Shooting Cops 


(Continued from je 121) 


Alley” where they learn to pick off at- 
tackers who shoot from behind corners 
and from windows. 

Robert M. Calhoun, another star shot, 
took his position at the end of the alley. 
In the control pit Sergt. Jack Guyot 
fingered a series of levers controlling 
the disappearing heads. As a whistle 
blew, Calhoun advanced at a walk, 
loading his empty gun. A head ap- 
peared in a second-story window. Cal- 
houn fired one shot, dropped to his knee, 
fired two shots holding the gun with 
both hands, took cover behind a tree, 
fired once with each hand. All this from 
commencement of loading to final shot 
in twenty-five seconds, or less! 


GAIN he came through, now at a 

trot. With his gun loaded, he 
hesitated when a head appeared on the 
left. Firing one shot, he leaped behind 
a Jamp post, and fired again with each 
hand. Advancing, from cover of a tree 
he placed two more shots, one from each 
hand, in the paper head. This in thirty 
‘seconds. 

Once more, Calhoun entered the alley, 
this time riding in an automobile. When 
a target appeared, he fired once while 
advancing, two while abreast, and two 
to the rear after he had passed. 

Straight shooting? Chief Davis re- 
quires all rookies to score 300 in a pos- 
sible 400 in Hogan's Alley. The boys I 
saw moving swiftly toward expert 
marksmanship averaged 376! 

But firing at metal silhouettes and 
disappearing heads forms only a part 
of their rigorous training. Afternoon 
shadows fall, night descends, and they 
find themselves on yet another range. 
Each man pumps five shots into a sil- 
houette as lights from the pits below 
bathe the battery of targets in a pe- 
culiar brilliance. That's for practice. 
Now he sends thirty-five bullets into 
his target with lights off in the pits, 
lights off on the firing line, darkness on 
both firing line and target. Drawing, 
loading, firing, and reloading, he places 
ten shots in forty-five seconds. 


HREE years ago, Chief Davis de- 

cided that nothing must stand in the 
way of all his officers practicing shoot- 
ing whenever they found time to visit 
the range. Accordingly, he arranged 
for ammunition, as it was used, to be 
reloaded and used again. Today, in the 
“bullet room” at the Lincoln Heights 
jail, a dozen prisoners decap used car- 
tridge cases; recap, mold, size, and lu- 
bricate newly poured bullets; reprime 
empty cases, and turn out 5,000 car- 
tridges every day at a cost of only one 
cent each. 

It was with this homemade ammuni- 
tion that twenty-two picked men under 
command of Lieut. J. O. Dircks prac- 
ticed before journeying recently to Camp 
Perry, Ohio. In addition to the five 
team victories, Lieut. E. E. Jones won 
five individual matches, the greatest 
number ever achieved by a single 
shooter during the national meet. 


@ For those quali- | 
ties in a saw which cause it to run for | 
long periods between filings, to do 
more work by keeping steadily at it 
... buy an Atkins, Circular, hand, hack 
and all other types of saws used in your 
workshop are in the complete Atkins 
line. Be sure you get this reliable per- 
formance the next time you buy a saw. 
Your local hardware dealer can tell 
you about them. 


E.C. ATKINS AND COMPANY, 


arn 


28 S. lin 
indianapol 


Ask for an 


Certified Saw 
UN A YOU CAN GET A./. 
WORKS ON 110-VOLTSS 
jroo Light CIRCUIT — 
thi heard of 
thismarveous DEN AMIG Supers, 
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ical departure from accepted welding prac: 
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emg pee | weight— 
easily portable, Will solder and braze on the 


fightest material, Works on iron, 
Eitsctcopperandallcthee mec’ 


ake farmor 
factory. ‘Uses Cheap fuels. Pays 
for itself out of savings. Costs 
‘Less to Own— Less to Operate, 


Make Money—Start a wood 
Sinper eh tare Factory epee 
‘or ‘Terms FREE Catalon. 
E ENGINE WORKS 
‘Ave., KANSAS CITY, MO. 


Please mention Poputar ScteNce MONTHLY when answering advertisements in this magazine. 


Better Built 
Lower Prices 


Only Boats With 
Full Length Spray Rails 


Write for puur cory. Sate king of 
Beatin whlch vou are interested. 
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Neck-Strap “Tripod” 
for Small Camera 


INIATURE cameras or small mov- 
ing picture cameras can be held 
steadily with the aid of the device 
illustrated. Saw off 20 in. from the 
rounded end of a broomstick and bore a 
%-in. hole through it about 1 in. from 
the rounded end, Flatten the sides of 
the opposite end for 1% in. until the 
thickness is only %4 in. Any standard 
swivel camera support may be attached. 
A dog lead will serve as a neck strap. 
It is passed through the hole in the 
lower end of the stick and adjusted with 
a buckle.—CLEMENT W. RICKMAN. 


Technique of Taking 
Photo Portraits 


LL the portraits on page 112 were 
taken with a 9 by 12-cm. camera 
on supersensitive panchromatic film. I 
tried to choose those lighting effects 
that would be of most use to the ama- 
teur with limited equipment. Only two 
backgrounds were used—a white sheet 
and a dark window shade. 

The so-called “outdoor” light and the 
normal lighting, which gave the most 
straightforward and best likenesses of 
the lot, were each accomplished with a 
single photoflood bulb in a 95-cent re- 
flector, the shadow side being softened 
with a cardboard reflector. In the more 
complicated lightings, I used two alumi- 
num clamp-on reflectors, with a desk 
Jamp pinch hitting for the third light. 

For a diffusion screen, a disk of trac- 
ing cloth was glued to a ring of card- 
board and clipped on the reflector. 

The three effects noted as “outdoor,” 
“high key,” and “low light,” were taken 
at F/4.5 with an exposure of 1/5 second. 
Those referred to as “subdued key,” 
“normal lighting,” and “‘side and back 
light” required the diffusing screen and 
were given 1% second at F/4.5. The por- 
trait with a sharp shadow on the back- 
ground was given 1 second at F/4.5 be- 
cause a screen with a hole in it had to 
be placed over the main light. The 
cigarette-lighting shot took 1/10 second 
at F/6.3.—KENNETH M. SWEZEY. 
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...and it’s EASY 
WITH G-E MAZDA PHOTO LAMPS 


@ Put your camera to work recording 
precious indoor scenes, to give you hap- 
pier, livelier memories in years to come. 


It’s as simple as taking pictures out- 
doors... thanks to G-E MAZDA Photo- 
flood lamps. Their brighter, whiter 
light gets you crisp, clear shots indoors 
or at night. And they last for dozens 
of pictures. 15¢ list. 

For action, use G-E MAZDA Photoflash 
lamps. Each lamp gets one picture. 


FREE 
FOLDER 


Suggests pic- 
tures you'll 
want, tells 
how to take them. Write 
for your copy today. General 
Electric Co., Dept. 166-PS, 
Nela Park, Cleveland, Ohio. 


Ss. 


Go to your druggist or camera dealer 
for photo lamps, but be sure they're 
marked G-E, to be sure of better pictures. 


GENERAL ( ELECTRIC 
MAZDA PHOTO LAMPS 


123 


ALLIED 30. 


RADIOS GREATEST VALUES 


FOR DEALERS - SERVICEMEN 
SOUND MEN + AMATEURS - SET BUILDERS 


Goouitling iw Radio 
AT LOWEST PRICES! 


ALLIED's big 164-page Catalog brings 
‘ou everything in radio in one great 
Kk, at lowest prices—61 new KNIGHT 
Radios with newest features, including 
Push-Button Tuning at amazing low 
prices—over 12.000 parts for building or 
repairing any radio circuit, dozens of Set- 
Builders’ Kits, Sound Systems for every 
P. A. need—8 to 60 Watts—Intercom Sys- 
tems—complete Amateur Gear, all lead- 
ing lines of Test Equipment, Book: 
‘Tools, ete. Every Radio requirement at 
your finger-tips for instant selection. AL- 
LIED’s complete stocks and fast service 
save you time—ALLIED’s low prices save 
You money. Send coupon today for AL- 
JED's free 1938 Catalog—radio’s com- 
plete supply guide! 


Write for FREE PARTS 
LISTS for any Kit shown 
in’ Popular ice or in 


any radio publication. 


1 Send your Free 1938 Catalog I 


I Send Free Parts Lists for...... 


Address. Raaceeceteeons 


City Se State... 
— 
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| Special Bathtub Drain 
for Washing Prints 
A 


SIMPLE overflow drain for washing 
prints and films in the family 


bathtub can be made with a bathtub 
stopper and a 6-in. length of brass pipe. 
Cut a hole the diameter of the pipe in 
the center of the stopper and insert the 


Set-up used when prints are to be washed. 
A tumbler prevents clogging up the drain 


| pipe by sharpening one end and forcing 
the pipe through the rubber stopper. 
When plugged 
into the bathtub 
outlet, the device 
will allow the wa- 
ter to rise to a 
height of 6 in. be- 
fore draining. Al- 
though it is not 
required for films 
andplates,aglass © 


| tumbler with == 
threewoodenclips The tumbler is raised 
attached to its on three clothespins 


rim may be in- 
verted over the drain to prevent prints 
from floating over and clogging the 
outlet. Roll films should be stretched 
out with a weighted clip on each end. 
A great many prints, including ex- 
tralarge bromide projection prints, can 
be thoroughly washed by this method. 
The water should be kept running 
| through a length of rubber hose at- 
| tached to the faucet.—Louis HOCHMAN. 


| Tape Aids in Pulling Cork 
| from Developer Bottle 


f CorKSin bottles 
containing photo- 
graphic developer 
are often difficult 
to remove. To 
make the remov- 
al easy, wrap a 
short piece of ad- 
hesivetapearound 
each cork length- 
wise, twisting 
part of it into a 
roll to serve as a 
handle.—C.L. 


A finger is slipped 
underneath the tape 
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in bottle, tube or can of LePage’s— 
standard throughout the world. 
The economical fi: 


A heavy dnty, smooth ranning 

‘wood lathe at a remarkable price 

82 long, 1” high. Turns pleces 

4p’/in diameter by 24", Fally adjast- 

able. Z-speed. Weighs 10 Ibs. Long and. 
wort toil rests, OILLESS bushings. 

Satisfaction guaranteed ormoneyback. 


Proc Catalog describing cash prise 
‘contest and (ilustrating complete pow- 
cer toolline:ShaperorCircolarsaw with 
ollless bushings. $2 each: Drill Pres, 


J & H Metal Products Co. 3 Commercial St. Ro: 


ee 


SCREW DRIVER 


EXCLUSIVE, 
PATENTED POINT 


.-eGRIPS the walls 


of the screw slot 


is out of NON- 
mail us 50¢ in 
popular 4" size (overall length 
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Capt. E. A. McCann 


uge 78) 


McCann's earlier career at sea, Son of 
an Irish clergyman, he shipped at four- 
teen as an apprentice on the Torrens, the 
very ship on which Conrad was about to 
write his first book, “Almayer’s Folly,” 
and the last ship the novelist commanded. 

When fifteen, Captain McCann built 
his first model. At nineteen he had 
worked his way up to master of the 
large iron bark Umvoti, plying between 
islands of the Indian Sea. Struck by a 
storm of hurricane violence, the ship was 
driven ashore on the island of Mauri- 
tius, near Madagascar, and left stranded 
in a churchyard, a complete wreck with 
a tombstone driven into her hull. 

During the Boer war, Captain McCann 
served in the Imperial Light Horse at 
Johannesburg and was wounded. He 
made a small fortune in South Africa, 
had adventures in many parts of the 
world, and lived for years in London, 
where he directed an international art 
association. 

‘The sea ‘called him back at the out- 
break of the World War, and he did 
transport service from beginning to end. 
His ships were torpedoed, shelled, mined, 
and even air-raided at’ various times, 
Three ships were sunk under him, two 
with torpedoes and one by striking a 
floating mine in the North Sea. 

‘After the war he went to sea only a 
few times, mainly on American ships. 
He held both British and American 
licenses as a master mariner. Life on 
big steamships, however, seemed tame 
and somewhat lonely, and he turned his 
attention to model making. His first 
great model was of the Torrens, which 
attracted the attention of Gordon Grant, 
the marine artist, and was purchased by 
Col H, Rogers. 

With very few exceptions, all Captain 
McCann's subsequent models were made 
especially for Poputar Science MoNTHLY, 
as. follows: 

'1926—Barbary pirate galley or felucca; 
Spanish treastire galleon; clipper ship 
Sovereign of the Seas. '1927—Frigate 
Constitution (“Old Ironsides”); Viking 
war vessel; ship-model weather vane 
(the Grand Turk); Santa Maria, 1928— 
Mayflower; Baltimore clipper with sails 
carved from wood; stern-wheel Missis- 
sippi and Ohio River packet, the Buck- 
eye State. 1929—Scenic half model of 
the iron bark Umvoti; fishing schooner 
Bluenose. 

1930—Clipper ship in a bottle; sampan 
model; U. S. destroyer Preston (327). 
1931—Roman galley. 1932—Whaling ship 
Wanderer; U. 8. battleship Texas.’ 1933 
—Elizabethan galleon Revenge. 1934— 
U.S. sloop-of-war Hartford, flagship of 
Admiral Farragut; Swallow, a privateer 
of. 1812. 

1935—Maine type three-masted trading 
schooner; the Bounty; a Mississippi 
River show boat; Great Republic, largest 
clipper, ship built in the United States. 

936—Harbor tugboat; Coast Guard 
patrol boat; Barnegat lighthouse. 1937— 
Brig Malek Adhel; New Bedford whale- 
boat; the Confederate raider Alabama. 

In'1928 Captain McCann founded the 
Ship Model Makers’ Club, and in 1933 he 
became a member of the Advisory Coun- 
cil of the National Homeworkshop Guild. 

On his last model, the Alabama, Cap- 
tain McCann lavished many months of 
painstaking work. When it was com- 
pleted to his satisfaction, he made ar- 
rangements with a photographer to 
take a set of pictures. He died the day 
before that appointment, so the Captain 
himself will not appear in any of the 
pictures of the new model. 

Although he has laid down his tools, 
his hand will continue to guide ship 
model makers. 


Continued from 


For years to come, ship 


lovers the world over will be building 
from his plans and striving to reproduce 
in their little ships something of the 
dauntless spirit of the sea that he so ably 
embodied in every one of his masterly 
models. 


Revolutionary 


New SCROLL SAW 


ofa TRSANE SPEEDS 


Great Improvement 


ANY SPEED FROM 
790 TO 1700 R.P.M. 
AT THE TIP OF 
YOUR FINGERS. 


c= 


In MODERN HIGH-SPEED SCROLL SAWS 


AVAILABLE FOR ALL PREVIOUS 
No. 1200 DELTA SCROLL SAWS 
. 


withou 


If you are one of the many thous 
ands who already own a No. 1200 
Delta Deluxe Scroll Saw—you 
can obtain this wonderful Multi- 
Speed Drive at very small ex- 
pense. Send coupon for new 
Scroll Circular giving full details 
of how you can adapt this new 
improvement to your present No. 
1200 Scroll Saw. Every 
story 0 


WHY YOU NEED MULTI-SPEEDS — 
| pepeeds | Low.grecd in not, low 


8650 R.P.M. 


1. Any 
2. Hig! 


Range is too limited 


A better range of speeds, 
hut selection too limited 
for many materials, 


MUL: 


Blower 


PEEDS aan 
10. Hi 


the naterial you are 


SEND FOR 


Check the proper square in the coupon below 
and you will be sent the special cicular giving 
full details and prices on the new Multi-Speed 
Scroll Saw. If you have not received the 1938 
Catalog showing the complete line of latest 
Delta motor-driven tools—send the coupon for 


to announce a second great 
Saw design—the perfected Multi-Speed Drive. Through 
this remarkable development you can select any speed 
you want from 790 to 1700 R.P.M. regulating the 
speed within 1 or 2 R.P.M. if you wish. You can 
cut any material within the range of the scroll saw 
with full assurance that you have the best speed for 
your purpose, Furthermore, scientific design has made 
this improvement simple, foolproof and trouble-free. 


In 1932 Delta scored an engincering triumph by in- 
troducing the first practical High Speed Scroll Saw— 
permitting the running of the saw at full motor speed 


it troublesome vibration. Now—Delta is happy 
tep forward in Scroll 


user of motor-driven tools should get the full 
f this unusual engineering achievement. 


ONLY DELTA CAN OFFER 
ALL THESE FEATURES... 


Speed You Want—from 790 to 1700 R.P.M.; 
th Speed for Light Work; 3. Slow Speed for 


Heavy Materials; 4. All Intermediate Speeds; 
5. Timken-Bearing Crankshaft; 6. Shaft-Driven 


Pump; 7. Universal Tilting Table; 8. Tilting 


Spring Hold-Down; 9. Completely Universal Guide; 


ligh-Speed Blade Support; 11. Adjustable 


Blade Tension; 12. Patented Sanding Attachment; 
13. Minimum Blade Breakage; 14. High Speed with . 
Minimum Vibration; 15. Splash Lubricated Drive. 


CIRCULAR 


your copy as well as special circular on new 
Multi-Speed Scroll Saw—and the latest Delta 
Project Book No. 4—packed full of new and 
different things to make, with many photo- 
graphs, working drawings, and complete in- 
structions. Enclose 10c for Project Book, Catalog 
will be mailed postpaid. 


foros sss s 57-4 


DELTA MANUFACTURING CO., Dept, B238 
600-634 E. Vienna Ave., Milwaukee, wi 
I OT enclose 1c (stamps or coin) for ¥ hich please send me 
ghe copy othe new 1038" Took. Nox Practical Delta 
Prjectss"” Also. Place me, on your ‘mailing isto receire 
I 8 Delta catalog of quality motor-driven woodworking tools. 
Pale peels of oun moors Soar ae 
MANUFACTURING CO. I Sai 
600-634 E. Vienna Ave. Ailiress ] 


Milwaukee, Wis. 
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A REGULAR COURSE OF 
FLYING INSTRUCTION 


FREE! 


Hundreds of thousands want to have and fly 
their own planes — and now thanks to Cub, 
they can! Because of its inherent stability, 
dependability, ease of operation, and amaz- 
ing economy, this safe airplane has become 
the first choice of private owners as well 
as of instructors fhroughont the world. 


AS EASY TO BUY AS IT ISTO FLY 


You can now own a new 1938 Cub plane for only 

$428 down and easy monthly payments (liste at $1270 
factory)—an extremely low cost A 

because it is the world’ 

the Cub is so, 

average more tl 


350 miles to a ara ‘ofalll And 


SEND TODAY FOR FULL DETAILS 


course of dual flying instruction by govern- 
Cub illustrated 


on the fr 
ment licensed instructors; also for fre 
falser iui niin: of font Ca 

low on penny post card, if you wish. 
Corporation, 28 € Street, Lock Haven, P 
PIPER AIRCRAFT CORPORATION 
28 C Street, Lock Haven, Pa., U. S. A. 
Please send me full details on the free 


flying course; also free Cub folder 
and name of my Cub dealer. 


NAME. 
ADDRES: 


STATE. 


CO T THE CUBS 
THE WORLD'S FASTEST SELLING AIRPLANE 
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Science Studies Nudism 
Continued from page 71) 


of nudist “hardening” by exposing the 
body to sun and air and cold, the re- 
searches show, can make it immune to 
the evil effects of shifting tempera- 
tures. Without the protection of cloth- 
ing, the motionless human system is 
constitutionally unfitted to cope with 
cold. Only in lands where the tempera- 
ture never drops below eighty-three 
degrees, can nudists live in comfort. 


THER tests made at the Russell 

Sage laboratory reveal that our 
skins are amazingly sensitive to tem- 
perature changes. In some cases, the 
human skin can detect changes as small 
as one one-thousandth of a degree. On- 
ly electric thermometers are more deli- 
cate. We are about twice as sensitive 
to heat as to cold. 

Another discovery about skin enabled 
Dr. Hardy to devise a curious “me- 
chanical man” for use in the calorim- 
eter tests. This was the fact that, as a 
heat-radiating medium, skin is as ef- 
ficient as black paint. The scientist 
produced a metal tank approximately 
the shape and size of a human torso. 
This he painted black. After it was 
filled with water, he sealed it up with 
two electric lamps inside to warm the 
fluid and a small, electrically spun pro- 
peller to keep the water in motion. 
Placed in the calorimeter, the ‘“me- 
chanical man” radiated heat at approx- 
imately the same rate, for each square 
inch of surface area, as a normal hu- 
man body. It made long-range tests 
easy, and relieved the scientists of the 
monotony of long hours in the vault. 

By attaching a strip of moist, tan- 
colored leather to the side of the tank, 
Dr. Hardy produced an artificial “skin” 
which has sweating characteristics al- 
most identical with those of human skin. 

Other interesting bits of information 
about the reaction of our bodies to the 
rise and fall of the thermometer have 
been announced in recent months, aid- 
ing science in its appraisal of nudism. 
For example, when we are excited or 
nervous or afraid, experimenters have 
found, we literally get cold feet. Deli- 
cate electric thermometers show that 
our feet, hands, and noses are colder 
than the rest of our bodies. 


GAIN, a rise of only three degrees 

in temperature, at one point in 

the scale, increases sweating fifty per- 

cent. In a room where the temperature 

drops from seventy-eight degrees to 

fifty-eight degrees, a nude person loses 

twice as much heat at the lower figure 
as at the upper. 

Not long ago, a back-to-nature fad- 
dist predicted that eventually a man 
wearing clothes on Fifth Avenue, in 
New York City, will attract as much 
attention as a man without clothes 
would today. The thorough tests of Dr. 
DuBois and Dr. Hardy, however, indi- 
cate that the prediction will never be 
fulfilled. For physical reasons, if for no 
others, man seems destined to continue 
as the animal that wears clothes. 


Please mention Porutar Science Montuty when answering advertisements in this magazine. 


A YEAR’S FUN 


Open the door to a fascinating hobby with 
the Stanley Plan Book. If you have a work- 
shop, you'll enjoy making the articles listed 
— if you haven’t, you'll want to. Plans are 
complete with full directions, measurements 
and list of tools required. Fully illustrated 
and simple to follow. Send 10c in coin or 
stamps. 


TOOL GUIDE 


“TELLS 
ALL” 


All that you want 
to know about the 
use and care of tools 
—much of it new—is in this Guide. Your 
tools will last longer and work easier. 25¢ 
sent to-day may save dollars to-morrow. 


STANLEY TOOLS 


106 Elm Street, New Britain, Conn. 


The STANLEY | 
TOOL GUIDE} 


00 PAGE BOOK No. 10 


Foll,of beautifal things ens 
hard "to find forelin. woods 
bate, bas ‘ha 


rote 


 Infay “table, 


2734 Mary Street 


SHIPS & FITTINGS 
Old sailing ships... modern 
vessels. , fittings ailing 
models... shaped’ hulls, 


Send 10c for complete catalog, Nor- 
mandie Pocket Coin and Baggage 


FREE Tag included free for limited time. 
MODEL BUILDERS, Inc., - Hempstead, N. Y. 


NEW OLYMPIC $5.95 


INTRODUCED AT 


CANDID CAMERA 


ig! 
High Power Fully Correc 
Achromatic | Lens. ee 


oductory Price of only $5.95 Postpaid. 
GO-D. it preferred, plus postage, 6 | Genin 


Leather Every Ready Carrying 
CANDID CAMERA SUPPLY 
303 West 42 Street, New Yo: 
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NOW, MRS. MOUSE, FIND 
ANOTHER HOME...P.W, 
1S FILLING THIS CRACK! 


MAKES HOME 
REPAIRS EASY 


© broken chairs 

© loose casters 

© holes in floor 

© floor cracks 

loose drawer pulls 
loose bathroom fixtures 


You can do an expert job of repairing 

with PLASTIC WOOD—the discovery | 
that handles easy as putty and quickly | 
hardens into wood. You can drive nails | 
and screws into it—paint it—carve it. | 
And the repairs are permanent, too. 
You'll be amazed! Paint, Hardware and 
10¢ Stores sell PLASTIC 
WOOD in 10¢ and 
25¢ tubes, and 


Quick! 
repair: 
luloid, etc. It’s Transpare 
yet sets like granite. 


permanently joins 
china, g1 


Also available in Metal color. 
Atpaint, hardware, 10¢stores. 


574 | 
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Home Chemist Becomes 


a Wizard of Glue 


(Continued from page 49) 


tried out more than 500 formulas. The 


problem was to produce an adhesive | 


which would hold the metal tightly in 


place without “breathing” or forming | 


blisters. Previous glues had held metal 
and wood together, but within a few 
months blisters, ranging from the size 
of a pinhead to that of a man’s hand, 
would begin to appear. Albrecht’s suc- 
cess came from adding to his mixture 
a relatively common ingredient which 
evaporates within a few hours. With- 
out this ingredient, the other chemicals 
refuse to unite. As the secret material 
disappears, the final glue defies analysis. 


HEN Albrecht produces a new 
glue, he puts it through a long 
series of tests to discover its character- 
istics. He finds out how it will stand 
heat, how it resists water, how it reacts 
to scratching and pressure. To test the 
metal glue which is being used at the 
New York World's Fair, he cemented a 
strip of copper to a cellar door almost 
three years ago. Beside it, he put the 
date, June 6, 1935. Every few weeks 
since, he has tried to pry the metal from 
the wood with a penknife. It is, how- 
ever, still holding firmly in place. 
Part of the time, Albrecht is work- 
ing to attain general ends such as glues 
which will have new and needed prop- 
erties. The rest of the time, he is seek- 
ing to solve specific problems submit- 
ted by manufacturers. Here are a few 
of the requests that have come in dur- 
ing recent months: 
A contractor wants a new glue spe- 
cially designed for sticking glass bricks 
together in building new-type homes. 


A maker of engravings for printing | 


asks for a bonding material which 
will enable him to cement the copper 
plates directly to wooden blocks with- 
out having to use nails. A manu- 
facturer of bathroom fixtures wishes to 
glue shelf braces and towel racks direct- 
ly to tiling without using screws. 
builder who has been having trouble 
with putty pulling away from the wood 
of window frames as the oil dries, 


wrote to Rowayton to see if the home | 


chemist couldn't provide a glue which 


he could mix with the putty to elimi- | 


nate the difficulty. 


HEN I visited him, Albrecht was 

starting experiments with stain- 
less steel. A large tool concern had asked 
him to devise a bonding material which 
would cement thin sheets of the rust- 
proof material to cores made of cheaper 
metals. A strange request was made 
by a garment manufacturer. He want- 
ed a glue that could be rolled out and 


| cut into disks to form buttons! 


A | 


Several times, Albrecht has been of- 


fered financial backing for a large lab- 
oratory with elaborate equipment. But 
he sticks to his cellar workbench where, 
as the glue industry's free-lance experi- 
menter, he has achieved a place of 
unique distinction. 
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NIGHT SHIFT! 


@“Iwork the night shift week in and week 
out,” says Paul Whiteman, King of Jazz. 
“My face has to be clean shaven. I can’t 
take a chance on misfit blades or faulty 
shaving methods. So I always use a Gillette 
Blade in a Gillette Razor. This combina- 
tion gives the closest, longest-lasting 
shaves money can buy!” 


| SAID 
e GILLETTE! 
Py, .. 
REMEMBER IT'S YOUR FACE PQ Os 


@ Why make your face a peoving, round 
for shaving experiments! Demand Gillette 
Blades. They're precision-made to fit your 
Gillette Razor accurately ! 


LESS 


THAN IEA DAY 
buys the worlds 


Try Gillette's new Brushless 
Shaving Cream, made with 

eanut oil. It speeds shaving, 
fones the skin. You'll like 16) 
saving tube 25%. 


MORE SHAVING COMFORT FOR YOUR MONEY 
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New Black & Decker 
Utility Power Drills 


"Tse new Utility Power Drills are 
designed for intermittent service, yet 
have the same high power and high 
torque as the heavier duty Black & 
Decker Production Line Units. They 
speed up and cut costs on hundreds 
of jobs now being handled by lower- 
powered service drills—and have the 
reserve power necessary to econom- 
ically handle the heaviest type of 
work in any shop or plant. Made in 
5%”, %4” and %” sizes. Mail the cou- 
pon today for name of the nearest 
dealer where you can see the new 
Utility Power Drills—and the many 
other Black & Decker Electric Tools 
that are “Helping Good Mechanics 
do Better Work.” 


he pekSDer? 


World's Largest Manufacturer of 
PORTABLE ELECTRIC TOOLS 


MAIL THIS COUPON NOW 


THE BLACK & DECKER MFG. Co., 


802 Pennsylvania Ave., Towson, Md. 
Please send me literature describing the new 
Ut Power Drill, and the address of my 
nearest Black & Decker Dealer. 


Occupation. 


Address---. 


| 
! 
I 
| 
! 
| Name 
I 
| 
| 
I 
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Using Skid Chains 
(Continued from page 76) 


skids if you don’t watch yourself.” 

“Chains do act queer at times,” ad- 
mitted Gus. “The main trouble is, peo- 
ple think that, just because they have 
chains on, they can turn cowboy and 
the car won't slide. Naturally, you can’t 
jam on the brakes too suddenly or go 
around corners too fast. If one wheel 
happens to lock at a point where there 
isn't any cross link, the tires are bound 
to slip. Chains are no free permit for 
reckless driving in any case, but you're 
a darned sight safer with them than 
without them. And there’s plenty of 
going, like the soft snow that you got 
stuck in, where you just can’t navigate 
without them, 


ND, as far as the racket goes,” 
continued Gus as he strapped his 
shovel back on the rack on the side of 
the service car, “you can get rid of 
most of it by fitting your chains with 
spring spreaders. They'll cut down the 
noise and make your chains last longer. 
“There's one thing to remember, 
though. If you do use spreaders, take 
them off when you get stuck in deep 
snow, The extra slack in the cross links 
will let them take a better bite. If 
chains are too tight and fit the tires too 
snugly, they won't grip at all.” 

“What would you have done if you 
hadn't had any chains to fit my car?” 
asked Johnson. 

“I'd have hooked on the tow car and 
pulled you out,” grinned Gus. “That's 
the easiest way. I only used the chains 
to show you they're good things to have 
along. There are all sorts of tricks you 
can use to get a car out of deep snow. 
The main thing is to remember that 
the rear wheels can turn independently, 
so there’s no sense doing something to 
one wheel if the other is going to spin. 

“A couple of old potato sacks are 
handy things to carry around with 
you,” Gus went on. “You can stuff them 
down under the tires when your wheels 
spin. They're a help even when you're 
using chains, and when they're not do- 
ing active duty they're mighty fine anti- 
rattlers for packing the tools in your 
tool compartment. 


UT no matter what you use,” con- 

tinued Gus, as he stooped down and 
started unfastening the chains on John- 
son’s car, “let a little of the air out of 
your rear tires. If they're a trifle soft, 
they'll offer more traction surface and 
won't bounce and spin so much.” 

“Say, what in blazes are you up to, 
there?” bellowed Johnson when he real- 
ized that Gus was removing the chains. 

“Thought I'd better get these mud 
hooks off your car before they put you 
into a bad skid,” replied the veteran 
mechanic with a chuckle. 

“O. K., Gus. You win. But don’t rub 
it in,” grinned the car owner. “Just 
leave those chains right on there and 
stick the pair on my bill. I guess the 
clatter of chains and a few barked 
knuckles are better than a cracked 
skull and a ride in an ambulance.” 


ARCADE 
POWER 


Just Check These 
LOW PRICES 


z Bench Saw with 11" x14” table, 
$11.00; Drill Press 15” high, $5.30; Lathe with 8” swing, 
| 30°’ between centers, $9.50; Band Saw 10”, $18.00; Belt 

Sander 4” x 4” drums, $8.00; Disc Sander 9” high, $5.00; 
| Jig Saw 1542” high, $5.30. Prices west of Rockies slight- 

ly higher. Also other Bench Tools, Model Makers and 
Accessories ... . all quality built for long service and 
accurate workmanship. If dealer cannot supply, order 
direct. Write for 


You can't build a business without a pro- 
ductor service to offer. See opportunities of- 
fered to you in the New Classified Section in 
POPULAR SCIENCE beginning on page 20! 


tiles 
caer 
Potential Gasoline Milea 


e 


lotor. Saves many repair 
fer Te obtain national antbats 
jerywhere to hell 


les furnished to workers. 
gmeney makin offer, 


Promies ama 
qulekly, men are being af 
‘tremendous demand, 

Write today for this free sample 

Diamond Fusilzer, Dept. 2 


ae 
Ship or Coach Model * 


1° ornam 
Teedtvood 


fully shape " 
to ft, includ 


aL any ors SLE 88 
MINIATURE SHIP woot, Dept. NA, Perkasie, 


wwe money und time. 
‘om factory onl 
$8. 


EXCELSIOR 


reer 
SHIP mover KITS) 


w= $1.50 and up == 


Also Blueprints —Woods—Tools—And hundreds of 
Scale fittings in White Metal, Brass and Boxwood, 
‘Send 18 centa (will be refunded) for this Catalogue to 
C} 


GENE’S 


MOVIE FAW 


Miles Gallon 


30 Miles per Hour J 


San. 
FRE CUSHMAN motor WORKS ~~ Dept.J-'2 "Lincoln, Nebr. 
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Don Russo swears 
betore Notary Public 


‘any bod 


an 
Tronized 


ct 

gain weight and 

peppy again. In about 
months gained 


Don Russo, Phila., Pa. 
Sworn 'to befote me 

s. E. Smith 

‘Notary Public 


Thousands Gain 10 to 25 Ibs. 
With Ironized Yeast Tablets 


and puny- 


r looking, and consequently not 
Nery popular, here's wonderful good news, You see what 
Don Russo swears to under oath abore. ‘Then ‘remember 
he's just one of many thousands of thin, rundown people 
Who never could gain before, but who've put on 10 to. 25 
Pounds of solid, naturally good-looking flesh—with these | 
Amazing new, Ironized ‘yeast tablets 

‘ot only that, but they've also gained naturally clear 
skin and healthy color, new pep and fe 


of 
in making 


batch of this Ironized “Yeast is tested and retested bio- 
v sures its 
full welght-building power. 

‘No wonder, then, that these new easy-to-take little 
Tronized Yeast tablets have helped thousands of the skin- 
iest people who needed their vital elements quickly to 
gain new normally attractive pounds, new energy and pep. 


Make this money-back test 


It with the very first package of Ironized Yeast you 
don’t begin to eat better and get more benefit from your 
food—if you don’t feel better, with more strength, pep 
and energy—if you are not’ convinced that Ironized 
‘Yeast will give you the pounds of norm: 

flesh you need—the price of this first package wi 
promptly refunded. So get Ironized Yeast tablets 


todas. 
Special Offer 


FEBRUARY, 1938 


A turned book end with carved decoration 


TurnedWoodenBookEnds 


(Continued from page 89) 


cut in the center block as shown in one 
of the photos and use a wide chisel to 
remove the ends. Cut off the points as 
indicated and attach the metal parts. 
Either type of book end may be 
covered with leather. Stretch thin, tem- 


pered (moistened) tooling calf over the | 


face of the book end and hold with pins 
until dry; then glue in place. Cover the 
inside of the blocks and the metal bases 
with lining leather. Punch, trim, and 
lace in the customary way (see P.S.M., 
June '37, p. 94).—JOHN S. WILCOX. 


| Western Stagecoaches 


Roll Again as Models 


ELLS-FARGO stagecoaches 

played a thrilling part in the de- 
velopment of the West. Because of their 
picturesque quality, they are fine sub- 
jects for the model maker. POPULAR 
SCIENCE MONTHLY therefore offers the 
following sets of blueprints showing 
how to make accurate scale models of 
two coaches and a covered wagon: 

Nos. 144-145-146-R. A Wells-Fargo 
stage (illustrated above) said to have 
been driven by “Buffalo Bill” Cody. The 
coach is 13 in. long. Instructions for the 
horses are included. Price $1.00. 

Nos. 115-116-117-R. The Diamond Tal- 
ly-Ho, a more elaborate Concord stage- 
coach, 20% in. long, without horses. 
Price $1.00. 

Nos. 118-119-120-R. A covered wagon 
23% in. long, without horses or oxen. 
Price $1.00. 
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The Wlighly 
Mc CULLOCH 


For FORD 
V8 ENGINES 


G15 


PACKS A MIGHTY WALLOP 
OF COMMANDING POWER 


Enjoy a whole new world of ex- 
citing motoring pleasures—great 
thrills — fast getaway — com- 
manding power and flexibility. 
This new companion unit steps 
up the Ford V-8 engine to 124 
horsepower! Puts youin the clear ' 
in a jiffy when traffic is thick— 
makes you master of the open 
highway. You can step away 
from even the highest priced 
cars. You'll get a real kick out of 
this snappy, responsive perform- 
ance—and so will those who ride 
with you. And your gas mileage 
will increase from 7.3% to 19.7%. 


Hundreds of installations for Ford own- 
ers everywhere have established an un- 


beatable record of PROVED PERFORM- 
ANCE! Send coupon for illustrated liter- 
ature — or better still, 
order NOW! 


DEALERS! 
Write for Franchise 


McCULLOCH ENGINEERING Ct 

3228 N. 3ist St. Milwaukee, Wi 

D Please send illustrated literature 
and complete information, 

O Please rush .., McCulloch Ford 

jers to me at once 

85 h.p. motor. 
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Operates 


ordinary lamp 
‘socket, 


Hew WXY 
icnuine SOUTH BEND 


WORKSHOP LATH E 


TERMS AS LOW AS $6.00 A MONTH 


from any 


Less Motor Drive 


"THE new 9-inch Workshop Precision Lathe 


is a bas 


and has the same workmanshi 
rials as our larger, more expe: 
It is designed to handle the finest, most 
accurate jobs in manufacturing—in the tool 
room, in home workshops, and automotive 
machine shops, This lathe represents the 
t value we have offered in 31 years of 


the 


Lath 


Chicago—C. B. Burns Mehr: 


Philadelp! 


Le Anelee Beales & Daw fe Nick i910Sanva 


Detroit—Lee Mchry. Co., 6318 E.Jefferson Ave. 
Milwaukee——Voell Bichry. Co..1533 No. oth St. 
Boston—MacKenzie Mchry. 16 Oliver St. 


South Band Lathe Work 


atures include Twin Gear Reverse to lead 
screw, Ball Thrust Bearing on Spindle, Auto~ 


Cleveland—Reynolds Mek 


Horizontal Motor Drive, 3¢ 
Belts, and Adjustable Beit 


ck-geared, Screw Cutting Lathe, Precision 
and mate- 
ive models. 


icity. 


drive. 
building. 


s Stocked In Principal Citi 


541 W. Wash.Blvd. 
—A. C. Col aby Mehiry.. 183 Centre, St- 
Mohey., 132 


Change Gear Un 
with 1 HP, 
Weight 2300 Ibs. 


2034 E. 22nd St. 


Write FOR THESE BOOKS 


“How to Run a Lathe" has 160 
8 with over 300 illustrations. 
ach, 


‘seribes and prices 9 Workshop 
Kathe in 8 drives and 4 bed 


«South Bend, Ind., U.S.A. 


Please send me the followi 


D No. 


33LB “How to Run a Lathe,” 25¢ 


g No. 15Y 9 Workshop Catalog, Free 
O Easy Payment Purchase Plan 


No. 415-YA, 934” swing by 3 bed Workshop Bench Lathe i $ I I y LL 
Reversing 
Countershaft. . 


($15.00 down, $6.00 a monch for 18 
matic Longitudinal Screw Feed to Carriage, 


tin; 

threads from 4 to 40 per inch, 34-inch hole 
through spindle taking collets up to 
‘akes 38 attachments for milling. 
ding, draw-in Collet chuck work, etc. 


Write for information on this lathe and 
larger sizes in motor drive and countershaft 
Use the 


« 5 OTHER SIZES: 9", 11”, 13”, 15” and 16” SWING 
IN ALL BEDLENGTHS—PRICED $102 to $1500. 


Lathe shown below i 1 


jotor. Complete as shown, 


($97 down, $13.50 monthly for 


red Screw: 

Cutting Precision Lathe 
Weight 320 ton 
a 


Motor, 


onths.) 


Screw for 


ik screw 


inch 


‘coupon shown below. 


16" x 6° Quick 
h Belt Motor Driv 


months.) 


Simply plvg into 


Dent. E-54 
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Tnhotatars, home workshop assner, gar 
and factory to affo) 


tiny 
metals and allows. Nix heats handle eversthing 


tings. 
WORKS ON 110 OR 220-VOLT A. Cc. 


throwin m its! Do your own welding. Get sensation. 
Bia a ‘Moudl 320-88 nd 2c" 5 Welte todas 


5, 000 


ene 


—— 


cepa COLORS. FOR 


Multi-Color 122 E.25" St. New York 


COPIES In 


‘Multi-Color Machine prints 
in 7 colors AT ONCE. No 
experience required. Fine 
mnoney meker, Only SLO4 
complete. SAMPLES FREE} 


maintenance, 
heat 


ind Hight sheet metal 
‘Also’ fine for" 301d 


wf blocks ane 
and. brasin. 


110 of 220-volt, G0-cycle A. C. electric socket. 


day bl 


#9 fie 


SN | Seige 
ea 


09 delivery. (Batteries forbat- 


Teeter 


Span the World with a 
Globe Receiver 
(Continued from page 108) 


operate the set, adjust the filament 
rheostat to its half-way mark and reg- 
ulate the regeneration-control condens- 
er until a rushing sound is heard in the 
earphones. This will mean that the set 
is oscillating and ready for tuning. For 


NDE! 2% DIA. yn 
PURER pevestar 222 3%'oua, 
{\ 
| SECTION 
| OF LID 
\ 


CARDBOARD. 


ALUMINUM" (MADE OF 


‘¥g" PINE) 


BRASS 
SPACERS 
(14! THICK) 


COMPOSITION 
PANEL 


ap 
SPACER™ & 
Chassis Construction. 


CS 
= SHAPED PIECE 
OF ALUMINUM 


Plans for the wooden globe pedestal and cabi- 
net, and the cardboard and aluminum chassis 


best results, try to keep the regenera- 
tion condenser adjusted at a setting 
just below the point of oscillation, 

For the antenna, a fifty-foot wire, 
rigged outdoors and as far away as 
possible from buildings and trees, is 
recommended. Remember, a good out- 
side antenna is an important part of 
any short-wave receiver. 


POPULAR SCIENCE 


Question Bee 


CORRECT answers to the questions on 
page 72 are indicated by the letters 
alongside the numbers below. To find 
your score, give yourself four points 
for each one you had right. A total of 
80 to 92 is good, and from 92 to 100 is 
excellent. 


QUESTIONS 
1d 6c ile 16.a 21.b 
2c 7c 8 12b 17b Qa 
3. b 8a 13.¢ 18 c 23.¢ 
4c 9d 14d 19d ha 
5.e 10.b 15.c¢ 20.a 25. b 

PICTURES 
1. ellipse 5. parallelogram 
2. segment of circle 6. parabola 
3. prism 7. sector of circle 
4. catenary 8. spiral 

9. helix 
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Tie have found ia 
microscopy a fascinating per 
sonal home hobby. A new 20- 
page booklet tells what to look 
for through a microscope, how 
to begin your exploration into 
the mystic unseen world. Write 
for your free copy today 

Atleft, precision Bausch & Lomb 
‘Model R Microscope, 75 to 300 
power, with 455-page book, 
$21 Book alone, $5.00. Other 
microscopes,$14.5010$774-50- 


BAUSCH & LOMB 


895 BAUSCH ST., ROCHESTER, N. ¥ 


BAUSCH & LOMB 
MICROSCOPES 


Microscope Set 
Snaese 


rit fl 
nf directions See your deal 


“or wand check or mosey srter tr 


SWEST 40"ST., NEW YORK. 


60 POWER TELESCOPE $2.19 


VARIABLE EYEPIECE 20X-40X-60X 
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Rayon fibers, showing longitudinal striations 


Identifying Fabrics 


With Your Microscope 
Continued from page 103) 


transparent, and details of fiber struc- 
ture are easier to see. 

Next, try xylol instead of water. 
Xylol is a common clearing agent. It 
also is a solvent for Canada balsam, 
which you use in making permanent 
slides of cloth samples. 

To make such a permanent slide, 
simply place the sample on the slide, 


loosen a few threads and fibers, and | 


drop a little xylol on it. Hold the cover 
glass horizontal, and put just enough 
balsam on it to immerse the specimen 
completely. Lower the cover glass, bal- 
sam side down, on the specimen, and 
press it gently to spread the balsam. 
This treatment increases transparency 
of the fibers greatly—sometimes too 


| much. 


N IMPROVED method of mounting 
that reveals surface details as 
well as internal ones better, was worked 
out recently in Germany. It employs a 
material called niglytin, a mounting 
medium containing a black pigment. 
Best results are obtained with only a 
few fibers of fairly uniform diameter, 
arranged so that they do not cross. The 
cover glass is pressed down until the 
fibers touch both it and the slide. The 
niglytin holds back much of the light 
that otherwise would pass around the 
fibers, but lets light pass through them. 
The effect is much like that obtained 
with dark-field illumination. 

If you want to stain textile fibers, try 
some of the textile dyes obtainable at 
drug stores. Standard microscopic 
stains that will work with animal and 
vegetable materials can be used equally 
well. Usually, staining is not necessary. 

Examination of such cross sections 
is important, in the accurate grading 
of wool. Wool from one sheep may con- 
tain fibers of uniform size, while that 
from another contains various sizes. 
Some strands may be oval, while others 
round. All these things affect wool 
quality. 

Wool and hair fibers are essentially 
the same. The term wool usually is ap- 
plied to the fleece of sheep, while hair 

(Continued on page 132) 
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(Continued from page 131) 


fibers include the hair from alpacas, 
camels, goats, and other animals. Most 
animals producing woolly fleece also 
produce some hair fibers. Thus the 
wool from sheep contains beard hairs, 
which are of different appearance 
under the microscope. 

Careful study of a typical wool fiber 
through the microscope will reveal 
many of the reasons why woolen goods 


are so desirable for clothing. You will | 


see, as you look at a bit of wool at 
about 250 diameters, a cylindrical rod 
covered with fine, wavy lines. These 
are the boundaries of scales that form 
the epidermal covering. The scales, or 
flattened cells, overlap like the scales 
on a fish. Their saw-tooth edges, all 
pointing in the same direction, give the 
fiber a one-direction roughness that is 
a very valuable property. A wool fiber 
is much like a rat-tail file in construc- 


ignified 
natural silk. PNote the looseness of the weave 


tion. Contrasting with wool fibers and 
their prominent scales are the hair 
fibers whose scales are difficult to see 
because they project so little. 

It is upon the scaly nature of wool 
that the highly important “felting” 
property depends. Felting simply means 
that the fibers interlock to make a 
dense mass. The action is hastened by 
warm water, soap, and friction. The 
water and soap soften the epidermal 
cells so that the fibers get a better grip 
on each other. That is why a woolen 
article may seem so much denser and 
stronger after being washed two or 
three times: the yarn has tightened up 
as a result of the felting action. Felt, 
as used in hats, is made by mixing rab- 
bit fur or other hair under conditions 
that make it unite into a mass. 


INSIDE the epidermal layer of a wool 

fiber is the cortical region. This is a 
system of long cells that contribute to 
the fiber’s strength and elasticity. By 
careful focusing on a plane passing 
through the fiber, you may be able to 
see the lines marking the cell bounda- 
ries. Finally, in the center of the wool 
fiber is the medullary canal, in which 
pigment and granules frequently can 
be seen. Some wool fibers do not show 
these canals. The medulla, a tiny tube- 
like formation, takes up dyes and other 
liquids by capillary action. When wool 

(Continued on paye 133) 
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does not dye well, the canals may be 
closed as a result of contact with lime, 
or some other cause. 

Cotton is the hair from around the 
seed of a cotton plant. While such a 
hair is growing, sap is circulating 
through it. When it is ripe, the sap flow 
ceases, and the hair walls collapse, per- 
haps from vacuum action. This con- 
verts the hair into a flat ribbon, which 
shrinks and twists as it dries. Thus, 
under the microscope, a cotton fiber re- 
sembles a ribbonlike shaving that is 
very much twisted. The medullary ca- 
nal is usually visible. 


ued from page 132) 


ITTLE or no twist may mean several 

things. The fibers may have been 
dead or unripe when picked, or they 
may be mercerized. In the process of 
mercerizing cotton, the cuticle or outer 
layer is dissolved away with strong 
alkali. The cell walls swell and expand. 
Because the cloth is under tension dur- 
ing the process, much of the natural 
twist of the fibers disappears. Mercer- 
ized-cotton fibers appear, through the 
microscope, as smooth cylinders with 
considerable luster. 

Linen is the strong bast, or woody, 
fiber obtained from a flax stalk after 
the bark has been removed. Under the 
microscope, the cylindrical fibers look 
very much like tiny stems of glassy 
bamboo. They are marked at intervals 
by fine cross lines and sometimes by 
small notches. 

Silk can be distinguished from all 
other textile fibers of natural origin by 
the absence of cellular structure. A 
strand of natural silk consists of two 
threads cemented together. The silk- 
worm produces the strands by ejecting 
a transparent fluid from two gland 
openings beneath its lip. As the two 
strands are formed, they are cemented 
together to form one. Silk fresh from 
the cocoon is covered with silk gum, 
which is removed by boiling. This leaves 
the characteristic silk strand visible 
under the microscope, an almost endless 
cylinder, transparent and lustrous. 


AYON, an artificial silk, is made by 
squirting cellulose preparations 
through small orifices and hardening 
the resulting strands by chemical action 
as they are formed. These strands look 
like tiny glass rods or ribbons, and fre- 
quently have lengthwise striations, or 
parallel grooves. They are distinguished 
from genuine silk by the absence of a 
dividing line and silk’s high luster, and 
by the presence of occasional specks, 
granules, and air bubbles. 

As an amateur microscopist, you 
have a special reason for learning to 
know cotton and wool fibers when you 
see them. Stray ones from your cloth- 
ing have a habit of turning up under 
cover glasses, no matter what you are 
trying to examine. If you know these 
fibers, you won't mistake them for 
something else. 
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Crime-Detection Tests 
for the Home Chemist 


‘Continued from page 101) 


make the prints stand out very clearly. 
Identification of blood spots or stains 
often may solve a crime. Chemists usu- 
ally employ a substance called benzi- 
dine for the test. They dilute the sup- 
posed blood, or wash a suspected stain 
upon a piece of cloth with a few drops 
of water, and add several drops of or- 
dinary hydrogen peroxide to the diluted 
blood or the washings from the cloth. 
Then they add several drops of a sat- 
urated solution of benzidine in glacial 
acetic acid. A bluish-green color de- 
velops if the substance is blood. 


OU can try the same test upon a 

bandage removed from a cut finger, 
or a handkerchief used for a nosebleed 
—or if you have the misfortune to cut 
yourself while shaving, you can turn it 
to your advantage by saving a drop of 
blood for your experiments. Instead of 
benzidine, if you prefer, you can use a 
reagent prepared from phenolphthalein 
for the test. To make this, dissolve one 
gram of phenolphthalein and twenty- 


five grams of potassium hydroxide in | 


100 cubic centimeters of water, and 
boil the resulting solution with a quan- 
tity of zinc dust until the fluid is color- 
less. When you add several drops of 
this reagent and one or two drops of 
hydrogen peroxide to a diluted drop of 
blood or to washings from a bloodstain, 
a pink or red color will be produced. 

Another test for blood is a spectacu- 
lar one, for it makes bloodstains glow 
in the dark as if afire! This method 
makes use of the chemical called 3- 
aminophthalhydrazide—“luminol” for 
short—whose possibilities for other ex- 
periments in making substances lumi- 
nous were described in a recent issue 
(P.S.M., Oct, '37, p. 80). 

To make this blood-detecting reagent, 
dissolve one tenth of a gram of luminol 
—or a fragment about the size of a BB 
shot—in a fluid ounce of water, which 
has been made alkaline with about half 
a gram of sodium hydroxide, potassium 
hydroxide, or sodium carbonate (wash- 
ing soda). Shortly before you are ready 
to use the preparation, add several 
drops of ordinary drug-store hydrogen 
peroxide. 


PPLY the luminol reagent to a piece 
of blood-stained cloth with a med- 
icine dropper or a perfume atomizer, 
and darken the room. You will see the 
stain glowing with a beautiful blue 
light. Investigators have found that 
this reagent will not produce the lumi- 
nous blue display with stains caused by 
other substances, including oils, waxes, 
coffee, and various agricultural prod- 
ucts, and the test apparently is infalli- 
ble for blood. 

Can you tell a counterfeit quarter or 
half dollar from a genuine coin? Even 
if your eye is fooled, a simple chemical 
test will distinguish them. In a fluid 
ounce of water, dissolve twenty-four 

(Continued on page 135) 
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grains (about 1.6 grams) of silver ni- 
trate crystals, and thirty drops of 
strong nitric acid. A drop of this re- 
agent leaves no stain on a genuine sil- 
ver coin, but discolors a counterfeit at 
the spot where the reagent is applied. 

To curb the activities of petty 


thieves, a simple chemical trick has | 


been found effective. Handles of desk 
drawers and cupboards subject to pil- 
fering are dusted on the under side, 
where it will not show, with a brilliant- 
ly-colored, powdered dye such as mala- 
chite green, gentian violet, or magenta 
fuchsin. A person who does not know 
where they have been applied is sure 
to come away with fingers stained by 
the telltale dye. Thus the real culprit 
is quickly identified, and innocent per- 
sons are cleared of suspicion. 


YES of the kind just described are 
widely used in microscopy, and are 
obtainable from many dealers in chem- 
ical and biological supplies. They are 
solid chemicals—not liquid—and may 
be applied to any surface such as a 
drawer pull with a wad of absorbent 
cotton, attached for convenience to a 
tube thrust through the cork of the bot- 
tle containing the dye. The stain left 
upon the skin by such a dye is almost 
impossible to remove at once, even by 
the most strenuous scrubbing, as any 
professional worker with these materi- 
als—and his family—will be ready to 
testify. It behooves the user of this 
scheme, like anyone else who sets a 
trap, to beware of being caught in his 
own snare. 
Few amateur chemists are likely to 
become toxicologists who must test the 
vital organs of murder victims or sui- 


cides for traces of arsenic poisoning, | 


but a tiny particle of some arsenic 
chemical, or a garden spray known to 
contain arsenic, will serve to demon- 
strate the principle of the method. You 
can also detect any of the poison that 
may have been left upon an apple in 
spraying, by washing the apple with a 
fluid ounce of a solution of soap and 
sodium chloride, and using this solution 
for your test. 


'O A flask with a one-hole stopper, 

attach a vertical glass tube about 
half an inch in diameter, or a chemical 
drying tube like the one suggested for 
the iodine-vapor pistol. Place a wad of 
absorbent cotton, not packed very tight- 
ly, in the bottom of the tube. Then 
stuff a few sheets of filter paper into 
the tube and wet them with a solution 
of lead acetate, made by dissolving 
about one gram of lead acetate in twen- 
ty cubic centimeters of water. Use just 
enough of the solution to dampen the 
paper thoroughly. The top inch of the 
tube should contain a little funnel- 
shaped or cup-shaped piece of filter pa- 
per soaked with a strong solution of 
silver nitrate, or containing a crystal 

Continued on page 136) 
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NO NEED TO FEAR 
ACID INDIGESTION NOW 


ES—TUMS, a remarkable discovery 
brings amazing quick relief from indiges- 
tion, heartburn, sour stomach, gas, and con- 
stant burning caused by excess acid. For TUMS 
‘work on the true basic principle. Act unbeliev- 
ably fast to neutralize excess acid conditions. 
‘Acid pains are relieved almost at once. TUMS 
contain no laxatives; no harmful drugs. Guar- 
anteed to contain no soda, Over 134 billion TUMS 
already used—proving their amazing benefit. 
‘Try TUMS today. Only 10c for 12 TUMS at 
all druggists. Most economical relief. Chew like 
candy mints. Get a handy 10c roll today, or the 
three roll economy pa 


ge with metal con- 
tainer for only 25c. 
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Crime-Detection Tests 
for the Home Chemist 
(Continued from page 135) 


of silver nitrate over which several 
drops of water are poured. 

In the flask itself, place some dilute 
sulphuric acid and pure zinc metal. 
Heat the flask with an alcohol lamp or 
the low flame of a Bunsen burner, to 
start the formation of hydrogen gas by 
the action of the acid on the metal. If 
your zinc is too pure, the acid may not 
attack it; in this case, add a drop of 
copper sulphate solution to the acid in 


the flask. Once the evolution of hydro- | 


gen gas has well begun, remove the 


flame, which no longer is needed, and | 
let the chemical action proceed of its * 


own accord for several minutes. 


F THE paper cup that you have wet 

with silver nitrate shows no discolor- 
ation at the end of these preliminaries, 
add the substance to be tested for ar- 
senic to the flask—a I:nown arsenic 
chemical, the wash from an apple, or 
a sample of garden spray. Any arsenic 
that the test specimen may contain will 
combine with the hydrogen gas that 
you are generating, and arsine ‘as, a 
compound of arsenic and hydrogen, 
will be formed. It passes up through 
the lead-acetate paper, which removes 
any hydrogen sulphide gas that might 
also be produced in the reaction and 
interfere with the arsenic test. Finally 
the arsine gas comes in contact with 
the silver-nitrate test paper, with which 
it will react. If the paper becomes yel- 
low, brown, or black, therefore, the sub- 
stance you have added to the flask con- 
tains arsenic, the depth of the shade of 
the test paper depending upon the 
amount of arsenic present. 

In case you should find the paper cup 
already discolored before you add the 
test sample to the flask, then arsenic 
is present as an impurity in the zinc, 
the acid, or both, and you will have to 
obtain purer, arsenic-free chemicals to 
test for arsenic in anything else. 


fERCURIC chloride can be used 
upon the test paper in this ex- 
periment, instead of silver nitrate. In 
this event, the best plan is to impreg- 
nate the paper beforehand with a solu- 
tion of mercuric chloride, and dry it 
before you place it in the tube. Like 
the silver-nitrate paper, it will be dis- 
colored either by arsenic in the test 
specimen or by arsenical impurities in 
the chemicals used, and again the pre- 
liminary “blank experiment” without 
the material to be tested serves as a 
check to show where the arsenic really 
is. 


Preservative from Cheese 


AN enzyme in ripe cheese, when 
added to foodstuffs containing oil, will 
prevent them from turning rancid, ac- 
cording to a recent discovery by M. R. 
Coe, of the U.S. Department of Agri- 
culture. 


‘A brand pew Evinrude « «5 
sSowerdal. Cexcally poched 
wi ue features ine 
“dhudang famed ‘Hooded 
Power — Evinrude Co- 


three hous onastagle 
1 fll —and costs less than 


L only $37.50 

Elto PAL (builtby Evinrude) 
weighs only 14 pounds, and 
drives boats at_twic 
speed of oars, Elto ‘ACE, 
#47,50— the husky Handi- 

twin, only $67.5 

stand-out value in its. clad 


EVINRUDE OUTBOARD MOTORS 


136 Please mention Popttar Science MontHLy when answering advertisements in this magazine. 


Wind Electric Plant 


Build Your Own—We Show You How! 
‘Make auto cert ight buildings, play 
Tadlo, run, shine and other mo 
tors fom Fi TH ‘ER. Earn 
"ihers,” Wise brine 


mone} 
=: ae ebullg ee 1938 catalogue 
a5 cod 0 ok 
LEJAY MG. 


tgs 
423 LeJay Bldg. ‘Minneapolis’ ‘Minn. 


PHOTO | 
a 


By 
REAL Enlarger that di 
Son ae utomattcaily. A 


IVESIa I A REAL GAS ENGINE 

FOR ONLY $850 
Yes!!_ A real gasoline engine that will 
provide thousands of hours of pleasure 
and instruction! Just think of what 
you can do with one of these engines!! 

a plane—install in a boat—power 


small tools—thousands of uses in work 
and play throughout the ycar! 


ONE DAY 


‘Thousands 
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customers! 

Lowest -priced 

gas engine in. the 
world! “Backed by: 
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ing triumph accomplished 
after years of research. 
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Man Fights the Rat 


(Continued from page 53) 


terrifying rat menace? A New York ex- 
pert in rat control explains that prac- 
tically every warehouse, factory, office 
building, apartment house, power plant, 
and railroad station employs extermin- 
ators to keep the premises rat-free. 

Commonly used poisons include phos- 
phorus, arsenic, squill, and a thallium 
preparation, although many experts re- 
fuse to use the latter, since there is 
said to be no known antidote in case a 
human being should swallow some by 
accident. Luscious tidbits of poisoned 
bait are placed near rat holes and run- 
ways, always hidden within paper bags. 
Curiously enough, rats prefer to hunt 
food that is hidden rather than to eat 
what is left in the open. 


Sine made by powdering a Europ- 
pean plant bulb, is used in many 
cases where domestic animals might 
get at the poisoned bait. This substance 
can be employed safely, because a rat 
has a “one-way” throat and is unable 
to disgorge anything it swallows. In 
quantity, squill is an emetic, and if 
eaten by a dog or cat will be quickly 
thrown up. Rats, however, cannot rid 
themselves of it, and so they die. 

Cyanide gas is employed wherever it 
is possible to seal an infested area com- 
pletely. This method is used on ships, 
which are required by law to be fumi- 
gated at least twice a year. 

Rat boards are an excellent substi- 
tute where, for one reason or another, 
poison is not advisable. These are mere- 
ly stout boards fastened down over rat 
runways and near rat holes. Their sur- 
faces are covered with a layer of soft 
but very adhesive glue that catches the 
rodents just as fly paper holds insects. 

Trapping is the least satisfactory of 
all rat-catching methods, experts de- 
clare, for when one rat is caught his 
comrades are canny enough to avoid 
the snare. Many rats are quick enough 
to snatch the bait off a spring trap 
without being caught in the jaws. Ac- 
cording to Dr. C. K. Stewart, director 
of rodent control for the Los Angeles, 
Calif., health department, rats have 
been known to jump back and forth over 
traps until their tails released the 
springs, and then chew up the bait at 
their leisure. If its tail gets caught, 
the rat will gnaw it off and escape. 


NE of the most recent developments 
in the war on rodents is reported 
from Europe. Health officials there are 
disposing of rats by spreading among 
them the virus of a disease that is said 
to kill the animals by the thousands. It 
is believed that the disease employed is 
confined solely to rodents, but because 
there is a remote chance that it might 
spread to other forms of animal life 
and even to human beings, the U. S. 
Public Health Service has so far for- 
bidden its use in this country. 
Sometimes a new system for kill- 
ing rats is stumbled on by accident. 
In a large bottling factory, for example, 
(Continued on page 138) 


FACTORY TO YOU 


NEW REMINGTON NOISELESS PORTABLE! 


105... 


‘At last! The famous Rem- 
ington Noiseless Portable 
that speaks in a whisper is 
available for only 108 aday. 
Here is your opportunity to 
get areal Remington Noise- 
fess" Portable direct. from 
factory. Equipped with all 
the attachments that make 
for complete writing equip- 
ment. Standard keyboard. 
Automaticribbon reverse. Variableline spacer 
and all the conveniences of the finest portable 
ever built. PLUS the NOISELESS feature. 
Act now while this special opportunity holds 
good. Send coupon TODAY for details, 


You don’t RISK a penny. We send you the 
Remington Noiseless Portable direct from 
the factory with 10 days FREE trial. If you 
are not satisfied, send it back, WE PAY 
ALL SHIPPING CHARGES, 


structions during your 10-day 
trial period and see how easy 
expert typing can be. We also 
will send you FREE a sturdy carrying 
case of 3-ply wood covered with heavy 
du Pont fabric. Mail coupon for full 
details—NOW. 


BER Ee eee ee 
Remington Rand Inc., Dept. 153-2 

465 Washington St., Buffalo, N. Y. 

Please tell me without obligation, how T ean get a 
New Remington Noiseless Portable, plus. Free 
‘Typing Course and Carrying Case, for ide a day. 
Send Catalogue, 


FREE Typing Course and Carrying Case. Name 
With your new Remington Noiseless Portable i, 
You will receive FREE a complete simplified = 
ome course in Touch Typing. Follow in- City : Bhatt cision 
120 MILES per Gallon of Gas!) Are you a Photo- hobbyist? 
Ese Se Priced as Low as A variety of new services and items of every 
sonomy description now offered to you in our 
See eae in /: 539” New Classified Section. See page 20 
rough! Be first = lO» be 
= / = 319,000 
are eigtott v 


MOTO SCOOT 


219 S. W rn Avi Chicago, 


IKING- TWIN 
Garden a Tractor 


“KC Plows, Harrows, Seeds, 
Cultivates, Mo: 

Belt Work, Pulls Loads, ete- 
4 Cylinder, 334. 


: Be We 
HIP MODEL FITTINGS 
Build the 4-mast Barque, California 


Accurate, detailed blue prints ofthis handsome, steel barque. 
plete fittings and construetion sets 
for steara traviler and other popular 
nding the" Hartford”. Send 
Bie (coin) fornew ilas 
SS Ung an sane ‘complete kits. 


1002-2 Etowal five. 


LIMITED 


ACCIDENT 
SICKNESS 


POLICY 


For 10. No Dues or 
ta, S10. year “re 
CAN BE PAID MONTHLY IF DESIRED 


Men, Women 16 to 69 accepted 
NO MEDICAL EXAMINATION 
Policy Pays: 
of life, 


hands, feet or eye 
protecting 
Is. Covers 
Pedestrian and many common 


‘Automobile, 
accidents. Covers many common sicknesses, including 
typhoid, appendix operations, lobar pneumonia, etc. 
Largest and oldest exclusive Health and Accident Insur- 
ance Company. Don’t delay, you may be next to meet 
sickness or accident. Mail coupon today for our FREE 
Booklet “Cash or Sympathy.” 


NORTH AMERICAN ACCIDENT INSURANCE CO. [ci% 90] 
766 Title Bldg., Newark, New Jersey 


Name, 
Address... é 
City and State. 


AGENTS WANTED for Local T eritory 


‘Travel, 


NEW shapilesled 


New Shaper 


1938 
CATALOG 
NOW 
READY 


FEBRUARY, 1938 


Please mention Poputar Sctexce MontHLy 


BOICE-CRANE COMPANY 


Dept. PS 328 


shen answering advertisements in this magazii 


BOICE-CRANE 
POWER TOOLS 


ustively tested under actual shop conditions 
shop. A new kin¢ 
jew Modern § 
Wood- 
id. Include 10c for 16 pax Metal 
id enjoy this interesting new Ia 


aes BO 
TOLEDO - OHIO 


~ 


WHERE THERE 
THERE MAY 


’"S SMOKE 
BE FIRIN 


fired the poor 
The HE BLEW UP and fired ¢ 
rrovaues emcwine! The Old | ME BU oe eit 
ae! ai pore that Ge was limb—said he'd trusted that pit 
ef Aas y . P a ow it proved 
Stealing ink erasers to fill his for y ee ab posed His 
stinky briar! Well, the result was— downfall. But a 


GEORGE WAS RESCUED when 
to clean the pipe and 


a pal said i 
fitch to Sir Walter Raleigh, that 
very mild and delightfully fragrant 


burley blend from the Blue Grass. 


THE OLD BOY RELENTED. He told 


George: * 


enough to 
smells that 


payroll foreve 


G! 


4; 


W, 


‘Any man with sense 
smoke a brand that 
d can stay on my 


oKING TOBACCO 


FREE BOOKLET tells how to make your old pipe taste 


ew pipe. Write HOW 10 
veeter; how to break in a new pip 

pe Sur copy today. Brown & Williamson Tobacco | axe cane 
Corporation, Louisville, Kentucky. Dept. ¥-82, | 


5] TUNE IN Tommy Dorsey 
| and bis orchestra, Every 

Fri, 9:30 P.M. E.S.T 
|| NBC Blue Network. 


188 


Please mention Poputar Sctexce MontHLy when answering advertisements in this magazine. 


Man Fights the Rat 


(Continued from page 137) 


a workman left a bag of grain behind a 
vat of water, the surface of which was 
eovered with soaking corks, several 
layers deep. One morning, the worker 
was amazed to find the vat full of 
drowned rats, which evidently had tried 
to use the buoyant corks as a surface 
over which to reach the grain. The 
corks held the tentative weight of one 
foot, but when a rat placed his entire 
weight on them, he was unceremonious- 
ly dumped to his death in the vat. 

Such mistakes are rare among rats, 
however, for the rodents show amazing 
ingenuity in accomplishing their ends. 
A story is told of a band of rats that 
attacked a piece of meat hanging on a 
hook in a butcher shop. Unable to reach 
it by ordinary means, they formed a 
rough pyramid by piling onto one an- 
other until the topmost rat could reach 
the meat and gnaw it loose. 


ANY other stories of rat “intelli- 
M gence” are told, but experts gener- 
ally feel that the incidents are greatly 
exaggerated. One such case is the story 
of a group of rats which formed a chain 
by grabbing one another by the tail to 
lower one of the band into a hole for 
food that could not be reached other- 
wise. But experts actually have seen a 
pair of rats stealing eggs by an odd 
method. One would wrap its tail around 
an egg and drag it off, while the other 
balanced the prize to prevent breakage. 

It seems a far cry from stealing eggs 
to spreading pestilence and death. But 
scientists know that the rat, the scaven- 
ger of the garbage can and the pesthole, 
carries disease germs, pollutes water, 
and contaminates food. It spreads 
typhus fever, infectious jaundice, and 
the dreaded bubonic plague—the terrible 
“black death” that once ravaged Europe. 

The Oriental rat flea that carries 
plague germs reached the Pacific coast 
of the United States about 1900. Since 
then, the few minor epidemics that have 
occurred have been quickly recognized 
and checked, thanks to the vigilance of 
medical science. Today, health depart- 
ments all over the country regularly re- 
ceive rat carcasses for examination. 


UT the battle is not confined solely 

to cities and seaports, for in small 
towns and on farms the rat hordes are 
even larger than in densely populated 
areas. Farmers know the rat as one of 
their greatest enemies, a carrier of dis- 
ease to farm animals, a destroyer of 
grain, a marauder to be feared and 
fought. Authorities say that ravenous 
rats have attacked full-grown hogs, 
gnawing holes in the animals’ bellies. 

Thus in city, town, and farm, the war 
on rodents goes on. The conflict may 
prove endless, for rats multiply at an 
amazing rate. Under ideal conditions, 
the progeny of a single pair would theo- 
retically reach the staggering total of 
350,000,000 in three years. Year by year, 
however, official figures point to slow 
but steady progress as science gains 
ground in the crusade against rats. 
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A word about your throat— 
“Laughing before the sound camera 
is hard on the throat,” says Myrna 
Loy. “After scenes of this sort, it's 
clear that Luckies are the cigarette 
for anyone who wants a light smoke 
that’s easy on the throat!” Here's the 
reason in a nut-shell: the process 
“It’s Toasted” takes out certain irri- 
tants that are found in a// tobacco! 


Even after “turning on a laugh” 100 times a day, 
Myrna Loy=MGM star—finds Luckies easy on her throat.. 


A word about tobacco— Aren't 
men who spend their lives buying 
and selling tobacco the best judges of 
tobacco quality? Then remember 
--.Sworn records reveal that among 
independent tobacco experts Lucky 
Strike has twice as many exclusive 
smokers as all other brands com- 
bined. With men who know to- 
bacco best—it’s Luckies—2 to 1. 


*STAR OF MGM PICTURE “MAN-PROOE” 


Luckies-A Light Smoke 


Easy on your throat—“It's Toasted” 
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